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The following tables contain more or less complete statistics for 
forty-seven water works, which have used, more or less closely, 
the form adopted by the Association for summarizing statistics. 
Some of these works report under very few of the headings of the 
summary. 

The editor has made no attempt to compile statistics from 
water-works reports which do not include at least a partial sum- 
mary. Some other places have, no doubt, published summaries, 
but their reports have not been available. 

The report of the Committee on Uniform Statistics, containing 
the form as endorsed for use in the 1901 reports, is printed on page 
51 of Vol. XV of the Journat (March, 1902). The page for 
Financial Statistics was changed by vote of the Association in 
September, 1902, as reported in the December, 1902, JouRNAL 
(Vol. XVI, p. 263). Blank forms for use in preparing summaries 
are printed by the Association, and will be furnished on request. 

Previous compilations of statistics may be found in the Jour- 
NAL, as follows: 

Reference to Journal. 
I, No. 4, p. 29 
II, No. 4, p. 28 
Vol. VII, p. 225 
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Reference to Journat. 


Vol. XVIII, p. 277 


In the various tabulations, statistics are given for the following 
places and years: 
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Statistics for 
sq 1897- Vol. XV, p. 65 
1900 Vol. XV, p.367 
Ha 1901 Vol. XVI, p. 223 
| Place. Year. 
Lawrence, Mass. 1902-04 
i. | 


SHERMAN. 


Year. 


Metropolitan Water Works, Mass. ......... 1900-04 


New Bedford, Mass. 


1893 

1886-1904 


1886, 1888-92, 1900-04 


1902-04 


Winchendon, Mass. 


1900 
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Place. 
Nashua, N. es 1900), 1904 
| 
1902-03 
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TESTS OF LARGE METERS AND FIRE-SERVICE 
DEVICES. 


BY WILLIAM F. SULLIVAN, ASSISTANT ENGINEER, LOWELL, MASS. 
[Read March 8, 1905.]} 


In studying the water statistics of large cities one is compelled 
to ask himself, ‘‘ Where does the water go? ” 

No particular attention was given to answering this question 
until the advent of water sanitation or until, in many places, the 
purification of a water supply, or new sources of supply became 
necessary, with consequent increased cost of maintenance. The 
installation of more expensive systems has made this question, 
“‘ Where does the water go?” of much importance to water- 
works managers and water-works people generally. They have 
come to see the need of detecting small or large wastes. The 
first real reform in this direction was the metering of house 
services. 

Cities having a large percentage of small taps metered con- 
tinued to find a discrepancy between the water recorded and 
accounted for and the total consumption. This being a fact, the 
next step was to reach beyond the house meter and place register- 
ing apparatus on small and large taps, effectually narrow up the 
unrecorded wastes and account for all water not actually regis- 
tered, thus enabling the water department to balance the outgo 
of water like the wares in any well-regulated business house, where 
it is realized that care in correcting many small losses, which in 
the aggregate are excessive, will tend to make the business sure 
and the profits larger than where no systematic record of profit 
and loss is kept. 

If a leak in a house service or street main is reported it invari- 
ably arouses immediate action on the part of the management to 
correct the defect; if the same management is reasonably certain 
that hidden wastes occur on fire-service pipes, so called, in mill 
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yards, into drains, under canals or waterways, in some cases it 
requires considerable time to get all parties concerned interested 
and the wastes stopped. 

This condition of affairs might have gone on indefinitely but 
for the agitation which this issue has brought up within a com- 
paratively short time, and which at present is much discussed 
among the water-works fraternity, underwriters, and fire in- 
surance companies. 

The main question appears to be, “Shall all taps and fire- 
service connections be metered, irrespective of size or condition? ” 

There seems to be no disposition to object to the placing of 
meters on domestic, manufacturing or miscellaneous supplies, 
but when a department proposes to meter a fire service in order 
to determine whether there are leaks, wastes, or the surreptitious 
taking of water a protest is generally entered on account of the 
possibility of such action retarding the flow or entirely shutting 
off the supply when most needed, and, incidentally, on the part of 
the water taker, against the cost of such meter. 

Lowell is a manufacturing and industrial city, and has at the 
present time the following number of fire services: 1 14-inch, 
19 2-inch, 48 4-inch, 42 6-inch, 9 8-inch, 2 10-inch, 3 12-inch, a 
total of 124. Within a few months the water-works department 
has discontinued 15 12-inch and 2 8-inch fire services. With 
only one fire service metered (4-inch Crown meter), almost all 
information is lacking in regard to what water is honestly wasted 
by curable and incurable leaks, or what is dishonestly taken and 
used by interests having the special privilege of adequate and 
copious supplies, in some cases far in excess of other concerns, 
which in many instances pay as much, if not more, for the main- 
tenance of the water-supply system. 

If these particular and amply supplied corporations or individ- 
uals with privileged protection are willing to go to considerable 
expense in complying with underwriters’ demands in equipping 
their plants with outside and inside systems of fire protection, is it 
too much to have water departments place mechanical watchmen 
and detectors on the pipe lines and receive compensation for all 
water used or wasted other than for fire fighting needs? Such a 
request from a water-works view-point seems reasonable. The 
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reply from the underwriters to such a request is, generally, “ If 
‘ you place positive meters on fire pipes you jeopardize the risk in 
case of fire.” 

If that is so, why not have another service with a meter, or a 
battery of metered services, so arranged that'the meters will 
record the small flows, and in case of an emergency will supply the 
required quantity, and by so doing safeguard the interests of all 
parties concerned? Is it not just that underwriters should 
eliminate this apprehension and be fair to those who are willing 
to provide free the means to fight their greatest foe? 

The conditions in Lowell, coupled with the present discussion 
on private fire protection and detection and prevention of water 
waste, influenced the Lowell water board, after careful considera- 
tion, to formulate the following — 


’ REGULATIONS GOVERNING PRIVATE FIRE-SERVICE PIPES. 


First. All water for fire-service pipes shall be metered; meter 
to be furnished and set by city at the owner’s expense. No 
charge shall be made, however, for water used exclusively for the 
extinguishing of fires. 

Second. All main pipes for fire services shall be furnished and 
connected by the city at the expense of the owner. 

Third. Where a standpipe, tank or cistern is used it shall be 
constructed in such a manner as to shield and protect the water 
from all possible pollution. 

Fourth. Provision shall be made in its construction for means 
of access to the interior of it by the superintendent or other agents 
of the water department for the purpose of inspection, and so as 
- to allow for its cleaning as required by the water department. 

Fijth. It shall also be fitted with a pipe for the purpose of 
drawing off all the water at such intervals as required by the 
water department. 

Siath. Said draw-off pipe must not be connected with a sewer 
or drain in a way that might lead to the contamination ofthe 
water from such source. 

Seventh. All expenses not mentioned herein incurred on ac- 
count of fire services shall be borne by the corporation, firmjor 
individual owning the protected premises. 

Eighth. The water board shall have the power from time to 
time to prescribe whatever other rules they may deem necessary. 
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The water board, having determined that water for fire-service 
supplies shall be metered, decided to investigate and find, if. 
possible, the relative merits and comparative worth of different 
types of large meters or devices, with respect to their local ap- 
plicability under varying conditions, the sensitiveness, accuracy, 
and loss of pressure due to the meter, or any other unusual or 
special characteristics, either favorable or unfavorable, for the 
uses for which such meters were designed; to determine also their 
reliability as detectors of smail or large wastes, and their capa- 
bility of passing the maximum quantity of water with the least 
retardation consistent with the type of meter; to endeavor to 
find a meter least liable to clog and stop when most needed to 
perform its work, to obtain a meter or measuring device having 
the essentials of simplicity, solidity, and durability, a meter that 
can be easily inspected, cleaned, and repaired; in short, to obtain 
the information necessary to guide the department in selecting 
the meters or devices suited to tie particular work required. 

The available data was not sufficient to instruct the water 
board or property owners in adopting any particular type of 
meter or device, as it is only quite recently, probably on account 
of the discussion among water-works people for large-sized meters, 
that some of the meter companies have been aroused to an in- 
ereased activity and consequent keener competition in the manu- 
facture and sale of large meters. 

The testing of small or house meters by water departments has 
long been a custom, and the importance and necessity of such 
testing should make it as unlimited in its scope as is the law of 
having a sealer of weights and measures in every city and town 
to examine and stamp his seal of approval on every scale and 
measure, large or small, within his jurisdiction. 

Then why do water departments and meter manufacturers 
limit testing to small meters, and test large meters on small flows 
only? Is it not of equally great importance where large meters 
@re needed and used that something should be known of their 
performance and correctness, and that they should not be pur- 
thased, accepted, and installed on mere recommendation of a 
meter manufacturer, who will tell you, in most cases, that the 
large meters have been tested on small flows, and the meter is 
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supposed to be correct for larger flows because it is a larger pattern 
of the smaller models? 

Having decided to get at the facts, our superintendent, Mr. 
R. J. Thomas, invited the manufacturers to submit different types 
of meters and devices to be tested, to enable us to observe 
their action. After the meters were delivered, the query was, 
how to obtain the desired information. Lowell, like similar 
water departments, had apparatus and facilities for testing small 
meters, and large meters on small flows. Not having better 
facilities at hand, and fully understanding that such tests would 
be incomplete and inconclusive, we decided, for a more com- 
plete test with the facilities at hand, to vary the usual test of 
separate meters by connecting them in series, and getting the 
comparative results. 

The meters were set on the basement floor and near the small 


. testing rig. The water for the tests was supplied through a 4-inch 


pipe used for fire service and testing purposes, and fed by a 
6-inch street main, about 25 feet from the building, the street main 
in turn being supplied from a 12-inch distribution pipe direct 
from the low-service reservoir, ensuring a constant and steady 
supply. 

The first arrangement, or condition A (as shown, Plate I), was 
made up of three current meters, a 6-inch Crest, 6-inch Gem and 
6-inch Torrent, forming the letter U. On the outlet side was placed 
a 6-inch Tilden’s device with 3-inch Hersey disc meter on by-pass; 
from the outlet end of this device a .4-inch riser was run to the 
testing apparatus for small meters. On this riser was tapped a 
connection for supplying the shop through a j-inch Empire meter 
with water for ordinary purposes, such as the intermittent use of 
water for two sinks, two water-closets, and one washstand, During 
the time the shop was getting its supply from this source the 
regular service supply was cut off, and the water used for testing 
small meters at the weighing tank was checked and recorded by 
a l-inch Crown meter. As the test proceeded it was found that 
the 3-inch Hersey dise was a close registering meter and agreed 
with the amount of water recorded by both the 3-inch Empire and ~ 
l-inch Crown. While testing the current meters for sensitiveness 
and accuracy on different sized streams through the multiple 
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cock and weighing the discharge in the tank, the shop was supplied 
by its own service. 

Under the “ ordinary-use ” test, we undertook to find which 
of the current meters would show the largest percentage of 
registration under conditions similar to those met with in 
practice where water is used, or wasted through carelessness or 
otherwise. 

On testing for sensitiveness on 1-16-inch to 4-inch streams, 
requiring considerable time for the registering hands to make 
complete revolutions on the dial, so as to eliminate any error due 
to the adjustment of the index hands, the apparatus could be set 
in operation and allowed to run unattended for hours or days, and 
by careful timing, gaging of discharges before and after each 


| test, and also comparing the check meters, very accurate results 


were obtained. 

Before beginning the series test the meters were thoroughly 
flushed through a 2-inch opening; the first meter on the line 
failed to register; an inspection showed that several ounces of 


™ soft, slimy sediment had accumulated on the working parts of the 


meter, but this was considered insufficient to derange in any way 
the proper working of this type of meter. Shortly before the 
meters were flushed a half-inch hole was drilled and tapped on 
inlet side of meter to connect pressure gage, care being used that 
none of the drillings should get into the meter. None were found 
at the time the meter was opened and examined. This failure 
to record brought up the question, — Did position in the arrange- 
ment or line have any effect on registration? Some meter men, 
ewing to a lack of better information, were inclined to believe it 
to be so. 

To satisfy some of the meter men and gather information on 
this point, a new arrangement and alignment of the meters was 
made, the meters being made interchangeable by fitting with 
nipples and uniform flanges. The meters were then successively 
tested under conditions B,C, D, E. (See Plates I, II, III.) 

During a portion of the test under condition E, it was found that 
small rates of ‘iow through one of the current meters did not 
cause any movement of the register until the l-inch stream with 
sufficient water pressure to overcome the adhesion set it in motion. 
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We tried repeatedly afterwards to obta‘n like results cn small 
streams, but on each occasion the meter registered. 

After obtaining considerable practical information with the 
facilities limited to a 2-inch opening on the multiple cock, inade- 
quate drainage for larger flows and a small weighing tank, we 
fully realized that to make more complete tests some other arrange- 
ment would be necessary. 

Plates I, II, and III show the different arrangements of meters 
during “he series tests. 

On Plate IV is graphically shown the average recorded flow of 
the meters under different conditions and different rates of 
discharge. 


On Plates V, VI, and VII are shown in tabulated form the © 


results of the comparative tests of meters connected in series. 

In studying the best methods of measuring the flow of water 
and checking the registration of meters, the nozzle seemed to be 
best adapted for such work and could readily be employed as a 
practical check meter; we felt fully convinced that Mr. John R. 
Freeman’s experiments with nozzles were conclusive. As Mr. 
Freeman says, ‘‘The nozzle will, I think, on reflection, be granted 
to be the most portable and compact gaging apparatus in pro- 
portion to its capacity which has ever been devised for such 
purposes.” 

To give further confidence in the use of the nozzles, Mr. Free- 
man asked himself the question, ‘‘ Is any accidental variation in 
method of setting up liable to introduce a change of rate or error 
in its indication while using the coefficient as previously deter- 
mined once for all?’ In answer to his own question, he says, 
“In the subsequent use of this particular piece of apparatus, we 
may (if our pressure gage is all right and the apparatus set up in 
almost any reasonable manner) have.the greatest confidence that 
the error of any series of measurements would not exceed one 
half of one per cent.” 

The expense of such installation is not prohibitive; quoting 
Mr. Frank C. Kimball, “ As the expense of installing a permanent 
testing plant for large meters is not great, comparatively speaking, 
by the installation of such testing plants in several of the larger 
cities there would result, in our opinion, a toning up, as it were, of 
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the meter manufacturers to a more thorough consideration of the 
requirements of both water departments and insurance under- 
writers.” 

To successfully establish a large meter-testing plant, the neces- 
sary requisites are, first, an abundant water supply; second, 
readiness for rapid drainage; third, suitable apparatus. 

On the department’s premises at Lowell we found two places 
combining the first two requisites; the first location considered 
was at Station 2, where the apparatus could be erected in the open, 
similar to the one installed by Mr. Kimball at Knoxville, Tenn., 
which gave such excellent results. At Lowell this arrangement 
would have the disadvantage of being serviceable during the 
warm weather only, and another objection was that this station is 
a reserve plant and consequently the apparatus would have to be 
housed after each series of tests; and further, notwithstanding 
that water is cheap to the department, if a willful waste can be 
avoided it is in line’‘of economy. The second place, and the one 
selected, was in the engine-room of Station 1, it having, in our 
opinion, all the requisites, with the additional advantages of being 
ready for use at any or all times, economy of water, compactness, 
light, heat, pleasant and convenient surroundings, and proximity 
to water-works repair shop. The engine-room being large and 
roomy, we selected the westerly side and installed what is prob- 
ably the first permanent testing plant, of its kind, for large meters. 

This station is located about one-half.mile from the low-service 
reservoir, with a capacity of 30 000 000 gallons, supplying the city 
proper through a 30-inch delivery pipe; branching from this pipe, 
near the reservoir, a 12-inch distribution-pipe line runs directly 
down hill and into the basement of the pumping-station, there 
being reduced to an 8-inch pipe, supplying the high-service pump; 
an 8-inch branch was cut into this line and the pipe laid under the 
basement floor to the westerly wall of the station; an 8-inch 
elbow with riser extended to 25 inches above engine-room floor; 
another 8-inch elbow reducing to 6-inch pipe with a 6-inch gate 
valve controlling the inlet; from this valve about 8 feet of 6-inch 
wrought-iron pipe to inlet piezometer; next a space for the insertion 
of any size meter or device from 3 inches to 12 inches, the meters 
being swung into position by means of:a hoisting rigging; on the 
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outlet flange of the meter another piezometer ring was attached, 
then about 8 feet more of wrought-iron pipe to pressure piezometer 
and nozzles; between the nozzles and meter a 6-inch valve was 
sometimes inserted to keep the apparatus from draining and at 
the same time obtain conditions similar to what is often found in 
actual use; the nozzles discharged through a sheet-iron spatter 
box, seven and one-half feet long, into and against a 24-inch cast- 
iron deflector elbow set directly over the pump well; this deflector 
complies with the second requisite for testing, readiness for rapid 
drainage, without discharging or wasting into the open. See 
Plates VIII and XI. 

The whole apparatus is held up in position with adjustable braced 
wooden chairs, with iron clamps holding the pipes firmly in position 
without undue vibration. Under the whole string of pipe and ap- 
paratus is placed a drainer pan to catch the condensation, drippings 
or bleeding of the line, all of which wastes into a sewer drain. 

To obtain nozzle discharges, the methods used were substan- 
tially those given by Mr. John R. Freeman in his paper on “‘ Hy- 
draulics of Fire Streams,”’ published in Vol. XXI of ‘‘ Transactions 
of the American Society of Civil Engineers,” and those in his paper 
on “ The Nozzle as an Accurate Water Meter,” in “ Transactions 
of the American Society of Civil Engineers,” Vol. XXIV, and 


from methods described by Mr. Frank C. Kimball in his paper” 


before this Association, September, 1903, entitled, ‘‘ Some Six- 
Inch Meter Tests and How They were Made.” * 

The nozzles used ranged in size of orifice from 4 inch to 4 inches 
and were made by the Hersey Manufacturing Company, and con- 
structed in accordance with the requirements from experinaay 
by Mr. Freeman. 

The tests for small flows, that is, 1-16-inch, }-inch and }-inch 
streams, were determined by attaching a 2-inch gate valve on end 
of 2-inch nozzle and screwing on outlet side a brass cap with 
circular brass disk, having a “ standard circular orifice with sharp 
edges ”; the coefficients for these discharges were determined by 
experiment. 

The water pressure was measured by means of an open mercury 
column with graduated scale reading to a tenth of a pound. The 

* Jounnat, N. E. W. W. Ass’n., December, 1903, Vol. 17, p. 305. 
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wooden chairs, with iron clamps holding the pipes firmly in position 
without undue vibration. Under the whole string of pipe and ap- 
paratus is placed a drainer pan to catch the condensation, drippings 
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before this Association, September, 1903, entitled, ‘‘Some Six- 
Inch Meter Tests and How They were Made.” * 

The nozzles used ranged in size of orifice from } inch to 4 inches 
and were made by the Hersey Manufacturing Company, and con- 
structed in accordance with the requirements from experiments 
by Mr. Freeman. 

The tests for small flows, that is, 1-16-inch, }-inch and }-inch 
streams, were determined by attaching a 2-inch gate valve on end 
of 2-inch nozzle and screwing on outlet side a brass cap with 
circular brass disk, having a “ standard circular orifice with sharp 
edges ”’; the éoefficients for these discharges were determined by 
experiment. 

The water pressure was measured by means of an open mercury 
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* Jounnat, N. E. W. W. Ass’n., December, 1903, Vol. 17, p. 305. 
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mercury pot was one of the regular pattern, having a small glass 
window in the side permitting a comparison of the zero point of 
scale with mercury in the pot. 

For measuring the retardation or loss of pressure in the meters, 
a mercury U-gage, placed in a cabinet and fastened to the wall, 
was used. The arrangement of the testing apparatus is shown in | 
plan and elevation on Plate VIII. 

To facilitate the work of testing, a complete collection of adapters 
was procured, including different lengths of 6-inch pipe and 
nipples, flanges with standard drilling, reducers, expanders, 
valves, etc. By the use of these adapters any machine from 
3 inches to 12 inches can, in a short time, be inserted in the 
apparatus ready for testing. (Plate XI, Fig. 2.) 

The following is a list of adapters employed: 


2 pieces 6-inch wrought-iron pipe, 8 feet long. 
1 piece 74 


”? 


2 pieces 1 foot _,, 

26-inch x 3-inch flanged reducers. 

26-inch x 4-inch ii 

26-inch x 8-inch ,, expanders. 

26-inch x 10-inch __e,, 

26-inch x 12-inch 

24-inch flanged elbows. 

2 6-inch 

2 6-inch gate valves. 

23-inch see, 

1 2-inch gate valve. 

6 pairs drilled flanges. 


The elevation of center of nozzles was 39.6 feet above city 
datum; the level of high water in the reservoir is 181.5 feet, thus 
giving a static head of 141.9 feet, or a pressure of about 61.4 
pounds. Notwithstanding that the 12-inch pipe from the reservoir 
fed several laterals of the supply system, the pressures given by 
the mercury column were reasonably free from fluctuations. 
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In compiling data we were enabled to obtain easily and graphi- 
cally, for purposes of comparison during each series of tests, the 
retardation by plotting the indicated loss of pressure on square 
root or second-power paper from plate made by Mr. J. A. Tilden, 
of the Hersey Manufacturing Company. 

In finding the relation or difference between the meters and 
devices tested and straight plain pipe, the space usually occupied 
by the meter in the apparatus was fitted with a 3-foot “ filling-in 
piece ” of 6-inch pipe. Under this condition the quantity of 
water discharged and loss of head were obtained by the use of 
different sized nozzles, thus showing the available delivery and loss 
of pressure or friction in the apparatus, as follows: 


TABLE No. 1. 


Gallons discharged 
per Minute. 


2 612 
893 


With tests under similar conditions, the above table permits 
a comparison of flows and loss of pressure between the meters 
and devices tested and the maximum discharge and minimum 
loss of pressure. The only correction necessary, and that is in- 
appreciable, is for the difference in static head due to the slightly 
varying level of water in the reservoir. 

The following brief description and summary of the meters 
tested may be of assistance in recognizing the functions of differ- 
ent types of meters and devices. 

Siz-Inch Crown. Meter, with fish trap, manufactured by the 
National Meter Company. ‘“‘ The Crow. is a rotary piston posi- 
tive displacement meter’; the smaller sizes, in many places, 
are recognized as a standard for accuracy and curability. The 
maximum capacity of this meter under local conditions through a 
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4inch nozzle was | 109 gallons per minute, with a loss of pressure 
of about 49 pounds; the sensitiveness on }-inch and }-inch 
streams was 91.5 per cent.; on flows from 56 to 1 109 gallons, its 
accuracy was 98.75 per cent. 

Siz-Inch Nash Meter, special pattern with fish trap, made by 
the National Meter Company. The Nash is of the disk type, 
commonly called a positive meter. The disk is made of hard 
rubber, reinforced and strengthened with metal. While flushing 
the meter, preliminary to the test, and discharging about 1 100 
gallons per minute, or 22 per cent. more than its rated capacity, 
the disk broke into six pieces, twisting and bending the metal 
reinforcement. The rated capacity of the meter is 900 gallons. 
With the broken disk the meter discharged 840 gallons, or only 6.6 
per cent. less than the rated capacity. After removing the broken 
disk it was found that the capacity of the case was 1 540 gallons, 
with a loss of pressure of 39 pounds. 

The broken disk was replaced by a new one and the discharge 
limited to the rated capacity, 900 gallons. With this flow the loss 
of pressure was 18.65 pounds. For accuracy on flows of 56 gallons 
and over, this meter registered about 99 per cent. ; on discharges of 
10 gallons, about 91 per cent., and 2} gallons, 55 per cent. 

’ Siz-Inch Union Rotary Piston Meter, manufactured by Union 
Water Meter Company, of Worcester. This meter is of the positive 
type, and has been well and favorably known by water-works people 
for over twenty-five years. ‘‘ The meter is constructed of composi- 
tion and consists of two pistons rotating in contact with each other 
upon vertical axes within a cylindrical chamber,” each piston in 
turn being impelled by the elliptical gearing. This meter with 
double screened fish trap delivered 1 725 gallons per minute, with 
a loss of pressure of about 33 pounds. Removing the screens, 
the delivery was 1 930 gallons, with a loss of 25.75 pounds. Test- 
ing this meter again, by replacing the coarse strainer with an 
increased number of }-inch holes, we found that it was capable of 
passing 1 840 gallons per minute, with a loss of 28.6 pounds. This 
meter is large and bulky, its parts are solid and substantially 
made, yet a remarkable feature of this weighty machine is its 
ability to record 57.7 per cent. of the flow on }-inch streams, while 
on streams above }-inch the registration was about 100 per cent. 
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This meter was blocked by placing a small wedge between one 
of the pistons and the body of meter; the pistons in this position 
allowed 825 gallons to slip or pass through the meter, with an 
estimated loss of pressure of over 50 pounds. 

Six-Inch Hersey Torrent Meter, with fish trap, manufactured by 
the Hersey Manufacturing Company, is of the current type. The 
piston is a balanced horizontal wheel, revolving on a vertical 
spindle by impact from the water which is directed against it by 
the deflector vanes. The revolutions are governed by the quantity 
of water passing, and communicate to a dial which indicates the 
measurements. On flows under 50 gallons per minute the regis- 
tration is variable; between 4-inch and 4-inch streams the average 
registration is 99 per cent. The maximum capacity of this meter 
was 1 830 gallons per minute, with a pressure loss of 31 pounds. 

The exterior appearance of this meter is small and compact, yet 
the interior is capacious; its working parts are simple and it can 
easily be regarded as a serviceable model of the current meter. 

Siz-Inch Crest Meter, manufactured by the Neptune Meter 
Company. This meter is of the current or velocity type. The 
makers claim a “more effective adaptation ”’ of the helix or 
screw. To give greater or less sensitiveness, depending upon the 
relative degree of sensibility required, the propeller spaces can be 
made less or more. After some experiments under local con- 
ditions, including changes and adjustments of the working parts, 
this current meter made the remarkable record of registering 
89 per cent. on a flow of 94 gallons per minute, while the registra- 
tion on the higher flows ranged from 92 to 103 per cent. The 
action of this meter, with fish trap, during some of the tests was 
slightly erratic. Without fish trap, this meter passed 2070 
gallons per minute with a pressure loss of 21.7 pounds; with fish 
trap, it delivered 1 905 gallons with a loss of 25.4 pounds. 

Siz-Inch Gem Meter, with fish trap, made and presented for 
testing by the National Meter Company. This meter is of the 
current propeller type, similar to many of the same kind now in 
use throughout the country. This meter was capable of deliver- 
ing more water than any other 6-inch current meter tested, and 
with less loss of pressure; that is, 2 200 gallons per minute, with 
a loss of 15.9 pounds. It registered on flows above 50 gallons 


4 
| 
| 
| 
| 


SULLIVAN. 


99.12 per cent.; below 30 gallons the registration was neither 
constant nor substantially correct. 

Ten-Inch Hersey Torrent, with fish trap, is a larger model of 
the 6-inch Torrent before mentioned. This meter delivers 2 410 
gallons per minute with a net loss of 8 pounds; the accuracy on 
flows from 56 to 2 410 gallons was 96.1 per cent. 

Twelve-Inch Giant Meter, manufactured and presented for test- 
ing by the Hersey Manufacturing Company. The design consists 
of a converging tube on inlet side and a diverging tube on outlet 
side, the two joined together with a throat piece having an annular 
core with openings into the tube. On top is placed a by-pass 
meter, so proportioned that one twentieth of the water passes 
through the meter and the other nineteen twentieths through 
the tube; the inlet to the by-pass meter was from the converging 
tube; and the outlet into the throat piece. During the first series 
of tests this meter registered on streams larger than 4 inch 94.8 
percent. The gearing was then changed and ancther series of tests 
made; the registration then showed about 104 per cent. The 
capacity of this meter was 2 490 gallons, with a net loss of 7.25 
pounds. 

Siz-Inch Tilden Device, manufactured by the Hersey Manu- 
facturing Company, and described in “ Report of Committee on 
Private Fire Protection ” to the New England Water Works Asso- 
ciation, February, 1904, as follows: * ‘“ In the device submitted a 
3-inch meter is set in a by-pass around a double-faced gate valve 
with parallel seats, the face toward the pressure being bored to 
admit of the passage of water through the same, and thence up 
around the stem into a cylindrical chamber directly above the 
valve, through the center of which the valve stem extends. 

“In the cylindrical chamber, attached to the valve stem, is a 
cup-leather plunger, placed cup down or against the pressure, and 
weighted to such extent as with the weight of the valve and stem 
to constitute a force, tending to keep the valve closed, equal to 
the pressure per square inch which it is designed to absorb in the 
apparatus.” 

“The cup-leather packed valve-operating plunger is, as regards 
the pressure from the lower or inlet side, absolutely tight. The 

* JourNaL, N. E. W. W. Ass’n, June, 1904, Vol. 18, p. 198. 
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valve itself is, as usual, a single-faced gate closed by the pressure. 
The pressure at the inlet, conveyed through the hole in the valve 
and up around the stem to the under side of the valve-opening 
plunger, is balanced by the pressure on the outlet side of the 
valve, the same being conveyed to the top of the plunger through 
a brass tube.” 

This device was designed to record accurately small flows, and 
yet be capable in the event of fire-of delivering almost as much 
water as straight plain pipe. This device demonstrated its ability 
to discharge within 44 per cent. of the available supply. With a 
static head of 61.4 pounds, it furnished 2 500 gallons per minute, 
with a loss of only 4.95 pounds. It further substantiated the 
claim made for it by recording 100 per cent. of the flow of all 
streams up to 157 gallons per minute, the opening point of the 
hydraulic gate valve; the loss of head at the opening point was 
4.25 pounds. 

The registration on flows from 157 to 2 500 gallons per minute 
ranged from 98 to 5.8 per cent. and the retardation from 7.9 to 
4.95 pounds. 

This device has been repeatedly set up and tested for exhibition 
purposes; on each and every occasion it has been positive in its 
action, and has not shown any tendency to stick, either while in 
actual operation or by the opening and closing of the small valve 
on the connection to the upper side of plunger. 

Siz-Inch Proportional Vertical Check Valve (experimental), 
submitted by the Hersey Manufacturing Company and designed 
by Mr. J. A. Tilden. As far as the registration on small 
flows is concerned, the province of this device is similar to the 
Tilden device just described, the only change being the elimination 
of what might be called the open-and-shut gate valve. This 
device consists of a 3-inch Hersey disk meter set in a by-pass 
around a vertical check valve placed in a horizontal line of 6-inch 
pipe. The principle of the valve is that a loss of 10 per cent. of 
the pressure on the outlet side opens the check and allows the 
water to flow through the run of 6-inch pipe in addition to what is 
passing through the by-pass meter. These results are obtained 
in the following manner: A brass check fits on a ring seat, also on 
a 2-inch tube which has an outlet to the atmosphere through a 
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telltale meter; a guided spindle extends above and below the seat 
insuring a reseating of the check. The difference in area of upper 
and lower surfaces of the check is over 10 per cent. In practice, 
this check remained closed until the difference in pressure was 6.3 
pounds, or, in other words, until the by-pass meter delivered 
191 gallons per minute, when the check opened and the frictional 
loss dropped to 0.2 of a pound. 

The accuracy of the by-pass meter on flows from 4 gallon to 


191 gallons per minute was 101.6 per cent. This device delivered 


2065 gallons per minute with a pressure loss of 20.65 pounds. 
These results are reasonable, considering the narrow and tortuous 
water passages. The telltale meter serves as an indicator, and 
while the check is open from any cause discharges water. 

Siz-Inch Differential Swing-Check Device (experimental), de- 

signed by Mr. J. A. Tilden, of the Hersey Manufacturing Com- 
pany. The purpose of this device is to accurately record small 
flows and to detect large flows by means of the telltale meter 
attachment, even to the extent of approximating the water used 
during a fire, also to reduce the loss of pressure when large quan- 
tities of water are needed, so that the retardation will be unim- 
portant in case of an emergency. In principle the arrangement is 
similar to the proportional vertical check, except that in place of 
the vertical a swing check is inserted in the pipe line. An annulus 
or groove opening to the atmosphere, to which may be attached 
the telltale meter, is cut into the inclined brass seat in place of the 
two-inch tube in the vertical check. 
The inlet and outlet areas of the swing gate exposed to the 
pressures are so proportioned that when there is a loss of 3.3 
pounds on the outlet side, or, to express it in another way, when 
128} gallons per minute flow through the by-pass meter, the swing 
check opens and the frictional loss is reduced to about 0.2 of a 
pound. With a loss of scarcely 4} pounds, this device delivered 
2 495 gallons per minute. © 

During the first series of tests this device operated satisfactorily , 
while in the second series the telltale, with no water discharging 
from the nozzle, indicated that either the check did not cover the 
annulus or else the check did not completely close. An inspection 
showed only a very slight wear of the rubber face of the check. 
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If this condition should arise in actual practice it would be difficult 
to determine whether it was a leakage into the annulus, or, where 
the fire-service piping system is concealed, how much water was 
being wasted. This seems to be an inherent defect in this par- 
ticular swing-check device. With this device there is no pointer 
or indicator to show the degree of opening of the check. 

Four-Inch Swing-Check Device (experimental) is a smaller size 
and similar in construction and purposes to the previously de- . 
scribed device. In place of the 6-inch a 4-inch swing check is used, 
and in place of a 3-inch a 2-inch disk meter is placed on by-pass. 

The capacity of this appliance is 2 100 gallons per minute, with 
a net loss of 21 pounds in pressure. 

The by-pass meter registers about 100 per cent. of the flow on 
streams discharging from 3 gallon to 41 gallons, the opening point 
of the check. The indicated loss of pressure just as the check is 
about to open is 3.65 pounds, when simultaneously with the 
opening the U-gage shows a loss of only 0.3 of a pound. Following 
the opening of check, and while discharging 41 gallons, the by-pass 
meter registered 27 per cent. 

The check, having opened automatically with a draught of 41 
gallons per minute, did not close again until the water was entirely 
shut off, and then only by quickly closing the valve and giving it 
a jar or shock, thus showing that during a portion of the experi- 
ments the telltale was misleading, in so far as it continued to 
discharge water when no water was being used at the outlet. 


Nore, August 18, 1905. Since the foregoing tests were made 
the Hersey Manufacturing Company have presented for testing at 
Lowell a Hersey Detector Meter. In appearance and arrangement 
it is similar to the 6-inch experimental differential swing-check 
device previously described, except that in place of the “ stock ” 
checks, with their inherent defects, it has a specially designed 
check valve, with a weighted flapper consisting of a hollow brass 
ball inside the case; if desired, the ball can be weighted with shot, 
thus varying the opening point of the check, and also enabling 
the check to close more readily when the flow is reduced. 

This device, which is shown in Plate XV, is looked upon favor- 
ably by many water-works men and insurance underwriters. 
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Srx-Incnh Hersey 
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METER wiTH ImpROVED CHECK VALVE. 


Brass Batt NoT WEIGHTED. Meter No. 233,288. Jury 29, 1905. 


Size of Per Cent. 
Nozzle or Registration on Remarks. 
Opening. By-Pass Meter. 
4-inch 2.9 2.36 | Check open. 
19.9 0.45 m 
7. 100.0 3.5 Opening point of check. 
i 35.5 0.45 | Just after opening. 
aa 100.0 0.45 | Closing point of check. 
: eer 100 0.5 Just after closing. 
+ ,, 99.5 


Srx-Incp Hersey 
Brass Batt WEIGHTED WITH 12-LB. oF SHOT. 
9, 1905. 


Detector METER WITH IMPROVED CHECK VALVE. 


Meter No. 233,288. 


Size of Per Cent. 
Nozzle or Registration on Remarks. 
ening. By-Pass Meter. 
4-inch 2.87 2.45 | Check open. 
26.6 0.8 pa 
is, 100.0 4.11 | Opening point of check. 
42.8 Just after opening. 
: ee 100.0 0.77 | Closing point of check. 
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Table No. 2 shows the sensitiveness and accuracy of the 
meters in per cent. of recorded flow, also the flow of different size 
nozzles. 

In Table No. 3 is shown the retardation or loss of pressure 
with different flows, due to the resistance offered by the meter 
“dependent upon the intricacy and size of its water passages and 
the friction of its moving parts.” 

Plate IX is intended to show, by comparison, the relative 
recorded flows of the large meters and special fire-service devices. 

Plate X shows, on profile paper, the loss of pressure or 
retardation in meters and fire-service devices. 


In a synopsis of the tests we find in the three types of meters 
represented, the positive displacement, the current, and the 
special devices: 

First. That the 6-inch positive meter is adapted for close 
registration on all appreciable flows up to its capacity; the average 
capacity of this type being only 54 per cent. of the available 
supply through a 6-ineh pipe, while the loss in pressure over plain 
pipe is 3 900 per cent., or in the ratio of 39 to 1. 

These figures show that placing a positive meter on a single 
fire service, designed to furnish water for a certain number of fire- 
extinguishing fixtures, would be a menace to the risk, unless 
arranged in parallel or in conjunction with other devices. 

Second. That the 6-inch current, velocity or inferential meter 
is better suited to deliver larger quantities with less loss of head 
than the positive type. The average current meter will deliver 
75 per cent. of the available supply with a loss of 3 062 per cent., or 
in the ratio of 30.62 to 1, in pressure, excelling the positive meter 
21 per cent. in efficiency of flow, and 838 per cent. in loss of 
head. 

Yet this type of meter is not capable, like the positive meter, 
of standing guard over water-department interests, for the reason 
that it is unreliable on flows under 50 gallons per minute, or, to 
express it in another way, most current meters cannot be depended 
upon to record streams as small as 1-16 inch, § inch, } inch and 
sometimes 4 inch with any degree of accuracy. ° 
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To illustrate wastes on small streams: 


1-16-inch stream will discharge 790 gallons per day. 
}-inch ? ”? 3 744 
}-inch ” ” 13 881 ” 


The cost of such flows at 12 cents per 100 cubic feet, the average 
price of metered water at Lowell, would be, for a year, 


showing that many small wastes could become burdensome to a 
department. Then, how can current meters be used and at the 
same time get the record of the small wastes? s 

As a suggestion, one way would be to set a current meter of 
known efficiency that will record the flows above a certain amount, 
but before this meter is set and while the pipe line is cut for such 
setting, or, better still, if a reliable gate valve is convenient, place 
a small meter on a by-pass or loop for a time, and by this means 
obtain the small inherent wastes of the private system, and apply 
this as a constant to the current meter. 

Third. The 6-inch special fire-service devices, so ealled, are 
expressly made to register the deceptively small streams and to — 
record wastes or uses up to the opening point of such device; 
beyond that the devices presented could only indicate that the gate 
or check had opened, but the degree and duration of such opening 
could not be recorded. 

The competency of these devices may be shown by the following 
facts —the available supply of water through the apparatus for 
testing was 2 612 gallons per minute. 


The 6-inch Tilden Device was capable of delivering 95 per cent. 
The 6-inch Swing-Check Device was capable of 


The 6-inch Globe Check Device was capable of 


The 4inch Swing-Check Device was capable of 
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The same devices retarded the flow of water more than a 
straight piece of 6-inch pipe, as follows: 


The 6-inch Tilden Device. . . . 625 per cent. or 1 to 6.25 
The 6-inch Globe Check Device . 2581 ,, ,, ,, 1,, 25.81 


The G-inch Swing-Check Device, 525 5.25 
\ The 4-inch Swing-Check Device, 2625 ,, ,, ,, 1,, 26.25 


These figures show that some of the special devices can be 
depended upon to deliver more water with less loss of pressure than 
either the positive or current type of meter; that the devices are 


capable of recording the flows for which they are adjusted, but 


beyond such adjustment the flows can only be approximately 
accounted for. 

In conclusion, we believe that if metering appliances were 
placed on all private supplies it would effectually put a stop to 


' chronie wastes, and, in our opinion, there would no longer be any 


need for the department to supervise and inspect the fire service 
beyond such device, placing upon the parties protected by these 
fire services the responsibility of ascertaining the inherent leaks of 
the hidden portions of the fire-service system; for, undoubtedly, 
the party having to pay the bills will be inclined to stop such 
wastes, even to the extent of relaying and renewing the under- 
ground furniture and fixtures. 

Wh ether or not we have partially fulfilled the expressed purpose 
of these tests, which was to discover, if possible, some practical 
mechanism to regulate and account for water taken from the 
distribution system—whether or not any of these meters or 
devices will satisfy the water-works people and fire underwriters, 
we will leave to the opinion of those interested in this important 
subiect. 


DISCUSSION. 


Mr. Epwarp ATKINsoN.* It is such a discussion as this which 
justifies me, as an underwriter, in being a member of this Associa- 
tion. I appreciate to the fullest extent the extreme value to the 
mutual underwriters, whom I represent, of this investigation in 
Lowell, with which we are perfectly familiar. It reminds me,’ 


* President, Boston Manufacturers Mutual Insurance Company. 
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however, of the tests of the ships of war which they have to pass 
in order to be accepted. They reach the required speed after 
every possible provision has been made, and are accepted. After 
that, in practice, they very rarely, if ever, attain any such speed, 
the conditions in practice being so thoroughly different from the 
conditions in such a carefully prepared test. 

I wish to correct one error, if I may call it so, that but one fire 
service is needed. We represent the largest part of the large 
factories and workshops of the New England and Middle States 
and many others. Not in one case in one hundred do we accept 
a single supply of water. In many of the larger cities a double 
supply of water is required, and in many of the larger cities a 
double fire service. 

Now, it turns out even in these refined tests that meters 
got clogged, that they broke, and that they did in some instances 
make an appreciable and what might be a disastrous reduction 
in the pressure. Bear in mind that in the emergency of a fire 
there come sudden changes of pressure, sudden conditions of 
emergency, and it goes without saying that any apparatus of any 
kind, however constructed, however well made, under those. con- 
ditions may break and may prevent the saving of property. Our 
end isthe same. Is it more important to the community to save a 
_ little water that might otherwise be wasted, or to save the prop- 

erty on which the whole welfare of the community may depend? 
There we come together. 

Reference has been made to Mr. Freeman. When I first began 
my practice there was nothing but empiricism in pumps, pipes, 
hydrants, hose; and Mr. John R. Freeman was-brought into the 
service of the mutual underwriters in order to bring about scien- 
tific results, and to bring these matters to the condition of applied 
science. Whether he was well chosen or not, his works have told. 
There has been no question of greater difficulty than the adjust- 
ment of the relations between underwriters of our kind, for the 
welfare of the community, and of the owners of factories, and the 
water-works engineers whose duty it is to save the water. In 
some cases, very rarely indeed, they have been so obstinate in 
demanding meters where they should not be installed, that the 
owners have dropped the public supply of water entirely, and 
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have put up their own independent works with their double sup- 
ply of water. As a rule we rarely have any difficulty in getting 
a by-pass or in so arranging the meter that our fire service shall 
-not be interrupted by any complex mechanism or any of the clog- 
ging that is liable to happen at any time except during such an 
experimentally refined test as has been described. The finality, 
unless it can be made satisfactory, simply is that we withdraw 
our policies. We have no money to make, all we aim to do is to 
save the community and the factory, and if they do not choose to 
accept our conditions, we simply withdraw our policy. We have 
nothing to sell. 

Now, when the water-works engineers convince Mr. Freeman 
and my vice-president, Mr. Gray, and Mr. French who is here, 
that a meter can be put into a fire pipe without a by-pass, or with- 
out getting around it in some way, so that it shall be as safe with 
it in the fire service as without it, then we may accept it. Un- 
til then we mutual underwriters, who have fifteen hundred 
millions of property running from a minimum of 100000 on 
a risk up to six or seven millions, stand in the way of the adop- 
tion of meters in a fire service, and shall continue to get around 
them, evade them or do without them, or do away with the 
water works which insist upon them. Our interests are identi- 
cal, and the question is, will you save the most by saving a little 
water by putting in a meter, or will you save the welfare of the 
community by meeting that waste in some other way, as it has 
been met by Mr. Coggeshall in New Bedford, without impeding 
the fire service? 

THE Presipent. We have a very long program for the after- 
noon, and it has been suggested that discussion of this paper be 
held over until our next meeting, and that we proceed now with 
the other papers. This paper will then be before you in print, 
and you can discuss it more fully. 


[September 13, 1905.] 


Mr. Suttivan. At the meeting in March, after the reading of 
the paper and the conclusion of the remarks of the gentleman who 
was discussing it, as I was about to reply, the President said, 
“We have a very long program for the afternoon, and it has been 
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suggested that discussion of this paper be held over until our 
next meeting.” : 

At the former meeting Mr. Atkinson, in discussing the tests at 
Lowell, referred to the acceptance tests of warships. Now, gentle- 
men, I believe the results at Manila and Santiago justified 
the government in accepting warships after trial tests, and Cap- 
tain Clark’s memorable trip on the Oregon proved conclusively 
that a war ship in practice can measure up to a warship in 
theory. 

It seems to me, however, that there is no very close analogy be- 
tween the duties of a warship and a meter, between the speed of 
‘a boat and the capacity of a measuring device, the efficiency of 
the engines and the registration of a meter; but, like the tests 
of warships, the test of meters will show which is most suitable 
for special work. Again, ships of war are either accepted in en- 
tirety or provisionally, and are sometimes rejected on account 
of such tests. In the tests at Lowell, the meters were neither 
accepted nor rejected, but an honest endeavor was made to obtain 
facts that would assist and enlighten the department, and as 
some members of this Association were interested in the results, 
I was requested to prepare this paper.. 

I do not believe the experiments could be called “ a carefully 
prepared test,” and the meters and devices tested were either 
regular commercial meters from stock, in the market for sale, or 
experimental devices sent to us on account of the facilities we had 
for testing. 

As for the charge of refinement of accuracy, I presume that the 
meter companies will admit that the machines sent out were well 
and carefully made; and as for trying to obtain the correct dis- 
charges and loss of head due to the meters, we have only emulated 
the example of the mutual underwriters, who have such scientifi- 
cally equipped laboratories for testing almost everything em- 
ployed in the extinguishment of fire. The able and excellent 
paper by Mr. Freneh shows that they are fully alive to the issue, 
and cannot only make refined tests of meters, but can design and 
manufacture such a meter as Mr. French has described here; and 
I assure you I think he is modest in his claims with regard to its 
performance. It seems to me that it is such a meter as has long 
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been sought for by the different interests, and will supply a long- 
felt want. 

Mr. Atkinson in his remarks said, ‘‘ I wish to correct one error, 
if I may call it so, that but one fire service is needed.” It must 
be that the gentleman misunderstood me. I said, “‘ Out of one 
hundred and twenty-four fire services in Lowell only one was 
metered,” and that was true at the time. Since then others 
have been added. 

Mr. Atkinson, continuing, said, ‘“‘ It turned out even in these 
refined tests that meters got clogged, that they broke, that they 
reduced the pressure, etc.”” Why, that was part of the object and 
aim of these tests, to gather just such information, and I believe 
it is the object and aim of the underwriters to get such information. 

Mr. Atkinson further says, “It goes without saying that any 
apparatus of any kind, however constructed, however well made, 
may break and may prevent the saving of property.” Granting 
that, is the chance of a properly constructed meter breaking down 
and being a menace any greater than the chance of a valve being 
closed or failing to operate, a hydrant not opening, fire pumps not 
doing their duty, sprinkler-heads failing to open at the proper 
time or the piping systems failing to withstand the pressure? Mark 
you, gentlemen, there was no time during the tests, whether -a 
meter clogged or broke, that the supply of water was entirely 
shut off. 

Now, in regard to the welfare of the community, and looking 
at it from the road, as it were, it strikes me that water-works 
managers have the welfare of the community as much at heart 
as any other body of men. 

I do not believe it was the intent of the Lowell Water Depart- 
ment to install a testing apparatus to make any series of refined 
tests. It was rather to install a practical and useful apparatus 
that can be used at any and at all times for testing large meters. 

Professor Bemis spoke about the effect of water-hammer on the 
Hersey Detector Meter. We made a series of tests both on the 
experimental and improved detector meter; and the water for 
these tests was taken from a pipe line supplying a high-service 
pump, pumpihg direct to the high-service system, during a por- 
tion of the year. This pump had a regulator, and relieved itself 
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through a relief valve located in the basement of the engine room, 
thus making the conditions favorable for water-hammer. On 
every occasion when the check was once closed it remained closed, 
and no water-hammer was experienced sufficient to open it. I 
believe that the by-pass furnished sufficient compensation to 
keep the clapper on its seat. 
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FIRE-SERVICE METERS. 


BY E. V. FRENCH, ENGINEER AND INSPECTOR, ASSOCIATED FACTORY 
MUTUAL INSURANCE COMPANIES, BOSTON, MASS. 


[Read September 13, 1905.) 


Several years ago, after many discussions, in this Association 
and elsewhere, of the problems which the private fire service 
causes, we came to the conclusion that the best solution ofall of 
the difficulties would be a meter which would measure all the 
water passing through the service, but which could not seriously 
obstruct the flow. There was no meter on the market fulfilling 
these requirements and there appeared no immediate prospect 
of one being developed. As we felt that something must be done 
soon, we started to devise a meter for this work. ; 

We believed then, and we still believe, that there are many 
cases where it is not yet necessary to put on a meter to prevent 
improper use of water from the fire system. We have therefore 
felt justified in urging that simpler means be adopted for the 
present in all cases where conditions are favorable. Later, when 
devices now promising well have been proved by experience to 
do the work satisfactorily there will be little objection, other 
than the cost, to the somewhat general equipping of fire services 
where there is considered to be a real need of it. 

Some form of proportional meter seemed the most hopeful 
direction for a solution of the problem. We have made, and 
others have made, many experiments using an ordinary check 
valve having a by-pass around it with a meter in the by-pass. 
This arrangement would measure large flows with reasonable ac- 
curacy, but it would not measure small flows, and, moreover, the 
factor by which the reading of the by-pass meter must be multi- 
plied to give the total flow was a varying quantity during the 
time that the check valve clapper was opening. 

In searching for a remedy for these difficulties, we hit upon the 
idea of connecting in some way the action of the by-pass meter 
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with the raising of the check valve clapper, so that the multiply- 
ing factor would be automatically corrected, and thus give a true 
reading at all flows. The working out of this idea has proved to be 
one way of making a meter which can be safely used on fire mains, 
and which will measure small as well as large flows with sufficient 


accuracy for all practical purposes. 


Fie. 1. CHEeck VALVE. 


In seeking a method of taking care of the very small flows, we 
suggested in several instances putting a considerable weight on 
the clapper of an ordinary check valve, replacing the usual cover 
plate by a dome. Fig. 1 shows this idea. The thought was to 
so arrange the weight that it would exert a large force tending 
to hold the clapper on to its seat, but that as the clapper opened, 
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the weight tended to go toward the center, thus reducing the 
friction loss which the weight causes. This device would, of 
course, not measure the large flows at all, and would simply be 
useful as a means of getting at the small flows, but could, perhaps, 
be arranged with some simple seal or other indicating arrangement 
so that it would show whether the clapper had been off its seat or 
not. We suggested this in a few instances as a possible temporary 
expedient until a better device was available; but as we studied 
the problem it seemed to us (and the advice of several water-works 
men who have carefully considered this matter for vears was in 
‘the same direction) that for the best results, taking it year in and 
year out, the ideal fire-service meter must be able to measure all 
flows,— the small as well as the large. We therefore set for our- 
selves the goal of getting a device which was truly a meter and 
which would reasonably record the smallest flows which any meter 
can detect, and equally well the largest flows which could be drawn 
through the fire-service connection. 

After much designing, many experiments, and the discarding 
of ideas once promising, we built a 6-inch meter along the follow- 
ing lines: 

First, there was a check valve of special design but of the usual 
type, except that all parts were made more substantial. The 
clapper of this check valve closed against a seat having an annular 
groove open to the atmosphere and giving a differential of about 
6 per cent.; that is, the pressure on the down-stream side of the 
clapper must be about 6 per cent. lower than the pressure on the 
up-stream side before the clapper would open, this being due, of 
course, simply to the difference in areas on the two sides, the down- 
stream side having the greater area. A considerable weight was 
put on the clapper to insure its proper operation and to firmly 
force it on to its seat. Around this check valve a 3-inch by-pass 
with 3-inch disk meter was placed and a screen of large area, ar- 
ranged to be washed clean by the current through the main chan- 
nel, was provided; also a check valve in the 3-inch by-pass to 
prevent water going from the fire protection equipment back into 
the public mains. We then introduced a controlling valve, 
known as the “ horn,” which is attached to the check valve clap- 
per, and which works in a hole through which the water from the 
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3-inch by-pass discharges on the down-stream side of the clapper. 
By experiment we filed this horn into such shape that it made 
the factor or coefficient, by which the reading of the meter must 
be multiplied to get the total flow, a constant for all rates of dis- 
charge. We found that this controlling horn would govern the 
water reliably and with sufficient closeness for ordinary practical 
work. 

A measure of the small flows was obtained by holding the clap- 
per of the check valve on to its seat by the differential action and 
by the weight until there was about 130 gallons flowing through 
the 3-inch by-pass, with which flow the loss of pressure through 
the by-pass was just about sufficient to cause the opening of the 
check. In this way, all flows up to about 130 gallons per minute 
were measured with all the accuracy of a 3-inch disk meter, which, 
it was believed, was sufficiently sensitive for any purpose. 

It is desirable that one meter measure all the flows, and this was 
accomplished by letting the 3-inch meter measure the flows directly 
up to about 130 gallons, and then arranging a second dial which 
by a simple arrangement of levers was thrown into action the in- 
stant the main clapper opened. Having by the horn made the 
coefficient a constant for all flows, it was, of course, entirely pos- 


_ sible to arrange the second dial so that it multiplied the 


readings of the 3-inch meter by the coefficient, thus letting the 
one 3-inch meter measure, first directly and second. proportion- 
ately, all the water flowing. As worked out, the ratio between 
the main channel and the 3-inch by-pass is such that ten times as 
much water goes through the main channel as through the by- 
pass. The total quantity, therefore, is the sum of the readings 
of the two dials. . 

This first experimental meter, which may be seen at the left in 
Plate I, Fig. 1, was finished about January 15, 1905, and proved to 
us that this was one method, — not necessarily the only one and 
not necessarily the best one, but one way of metering a fire service. 
Feeling sure, therefore, that the main principles had been estab- 
lished, we redesigned the meter, with the idea of bringing it into 
compact and commercial form. The first meter had naturally 
been experimental, less compact than desirable, and many changes 
have been necessary as the experiments developed. The second 
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Fig. 2. ProporTioNAL METER. 
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meter, which is now completed, follows the same general lines 
but is in better form; an external view of it is shown in Plate I, 
Fig. 2, and also at the right in Plate I, Fig. 1, and a sectional 
elevation in Fig. 2. In this meter the clapper and attached 
parts are made heavy and the lead weight is about 48 pounds, 
so that a large and positive force is tending to hold the clapper 


Fig. 2. ProporTionAL METER. 


on to its seat. The annular space of the seat is open to the at- 
mosphere and the differential action is less than 6 per cent.; that 
is, with a static pressure of 80 pounds the clapper would remain 
on its seat until the pressure on the fire-service side had dropped 
to about 75 pounds. It then leaves its seat with a jump, which 
jump is increased by the small lip surrounding the clapper, and 
this throws the horn into the discharge orifice from the by-pass, 


| 

\( \ 

op | 

| 


296 FIRE-SERVICE METERS. 


and at the same time throws the second dial into gear, and the 
meter will register all flows proportionately from this point on. 
The horn corrects the coefficient while the clapper is opening, 
and experiments show that after the clapper reaches its stop, 
the coefficient is practically a constant for all further flows, at 
Jeast within the ordinary range of commercial use. 

After completing the first meter, shown at the left in Plate I, 
Fig. 1, we arranged it in the laboratory at Lowell in connection 
with the supply of the locks and canals, where, through the cour- 
tesy of the proprietors, excellent facilities are at our disposal for 
testing, so that the meter would get the almost exact conditions of 
actual use. Todo this we allowed a small flow, 4 or 5 gallons a 
minute, to go through it for about two months, thus representing 
the possible small leakage of the ordinary fire system. Then about 
every week we ran through larger flows up to 1 000 or 1 500 gal- 
lons per minute, and at each time made a series of tests on the 
ratio of registration to flow when reading proportionately. The 
results from week to week varied slightly, but were all within 
reasonable limits, and are shown in the diagram, Fig. 3, thus 
indicating that the method of proportional reading was reason- 
ably stable. 

There has not been time since the second metcr was completed 
to carry on a long series of tests, but with its better construction 
we have full confidence that it will give even better results. 

We were troubled for a considerable time to get a satisfactory 
closing of the check, the tendency being not to re-seat until the 
flow was reduced to so small an amount that it could not be meas- 
ured proportionately. After considerable study, we developed 
the idea of providing a ring around the seat about } -inch larger in 
diameter than the clapper, and then making the horn long enough 
so that when the clapper first jumps open it throws the horn a 
short distance into the orifice. The ring gives the clapper a larger 
opening at the start as the water forces it, the moment it leaves its 
seat, to the outer edge of the ring. The part of the horn thrown 
through the ring at the start keeps the proportional reading ac- 
curate down to the point where the clapper re-seats, which is, in 
the device as it stands, with about half the flow occurring at the 
opening point. As now arranged, the device will quite accu- 
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rately measure the water down to the closing point, thus covering 
all flows. 

The device has the merit of requiring only. one small meter for 
both small and large flows, and as the arrangement works, this 
meter is thoroughly washed out by a considerable flow going 
through it directly before it is called upon to measure water pro- 
portionately. This feature alone will be a considerable factor 
in insuring that any slight obstruction will be removed before the 
more delicate proportional reading commences. Again, with the 
two dials, a very good idea can be obtained as to the approximate 
rates of flow through the meter — a thing in some instances of 
value in controlling fire services. This is possible from the fact 
that the 3-inch meter measures on dial A the water coming 
through the by-pass, and on dial B the water coming through the 
main channel. If, therefore, for example, at the end of a month 
the total quantity is small and is all shown by dial A, it will in- 
dicate that all water going into the fire system went in at a low 
rate of flow. If, on the other hand, dial A shows but a small part 
and dial B most of the quantity, then it will indicate that the 
drafts were at a higher rate of flow. In the event of a fire on a 
service where the record on dial B was surely due to fire alone, — 
that is, there had been no other large drafts, — the water used 
during the fire would be the reading of dial B plus 1-10 of the read- 
ing, the tenth being simply due to the water which had gone 
through the 3-inch by-pass. In this way it would be very easy to 
deduct from the total flow for the month or quarter the amount 
which the fire caused and for which there would ordinarily be no 


charge. 
The arrangement of the screen protecting the 3-inch meter is 


such that every large flow through the main channel would tend 


to wash off a considerable part of any accumulation, thus, in a way, 
making the thing self-cleaning. It is, of course, recognized that 
any large metering device must have some reasonable care, es- 
pecially where poor waters are used, to be sure that it remains 
in working order. The whole thing has been designed in a simple 
and rugged manner, and with all parts readily accessible. The 
large weight, as suggested previously, insures the tight closing of 
the clapper under all ordinary conditions, while if any considera- 
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ble obstruction should get under it, the constant flowing of water 
from the annular space would at once give indication that the 
meter was out of order. 

In the chart, Fig. 4, the lower curve shows the friction loss of 
the present meter (Fig. 2 and Plate I, Fig. 2) as it stands to-day. 
We strove to keep the friction loss as small as possible but found 
a moderate loss necessary for the successful operation of the 
device. The meter has, however, one very good feature, in that 
the loss does not increase rapidly at the large flows, this being 
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due to the fact that after the check valve reaches its stop, 
the loss is comparable with that of the ordinary check valve, the 
larger comparative loss at the lower flows being simply due to the 
weight. 

The upper curve in Fig. 4 shows the degree of accuracy of the 
readings of the device, — at first when the by-pass meter is read- 
ing directly, and then when the whole device is working propor- 
tionately. The water in these tests was measured by nozzles in 
the usual manner. It will be seen that the registration, while 
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reading proportionately, is sufficiently close for all practical 
purposes. 

Considering that this meter was mainly for fire services, through 
which there should normally be no draft, we have felt that the 
small waste from the differential space, which at 70 pounds pres- 
sure amounts to but 8 or 10 gallons per minute, was not objection- 
able. In a fire this small loss of water would not appreciably 
reduce the fire supply. Of course, with a meter of this kind 
there would be no serious objection to the occasional use of some 
water in a mill yard in an emergency, as in the case of the breaking 
down of a boiler feed pump, a condenser, or other similar use which 
in the past has given the water-works superintendent anxiety. 
Under such conditions there would be some waste from the an- 
nular space, but as these uses would be infrequent this waste would 
not seem objectionable. An arrangement has been devised for 
cutting this flow off when the meter is passing considerable quanti- 
ties of water, but for the present it seems better to allow the waste, 
thus getting the full benefit of an immediate indication in case the 
check valve does not properly seat. 

We have been pushing the development of this meter as igidly 
as possible during the last few years, and those who have had ex- 
perience in developing any device of this kind, or any general ex- 
perimental work, will at once appreciate the many difficulties to 
be overcome and the considerable time necessary in getting a 
device into even reasonably complete form. It is our purpose to 


_ make this device available for any one for fire purposes in the near 


future. 
We have watched with much interest the development of the 


Hersey Detector Meter. We have discussed the problem on 
many occasions with the manufacturers, have received useful 
suggestions from them, and have made available for common use 
some points brought out in our own experiments, for we have 
kept clearly in mind throughout all of this work that the chief 
aim was to get upon the market and have available for all a simple 
and reliable meter which could safely be used, and which would 
be acceptable to water departments on fire-service connections 
where some measuring or detecting device was imperative. The 
Hersey Detector seems to us to be available for many places and 


i 
| 
— 


FRENCH. 301 


is not objectionable from an insurance standpoint. It does 
measure the small flows and indicate reliably the large ones, giv- 
ing a fairly good idea of the time in which large flows were going 
on. It further gives immediate notice whenever the clapper is 
off of its seat. 

From a fire protection standpoint, it is in general objectionable 
to have water drawn from the fire pipes for manufacturing 
purposes. Such drafts, especially where considerable, mean 
that before fire pumps can produce a higher pressure for hose 
streams and sprinklers, it is necessary that they should discharge 
enough water to feed all the mill supply connections which may be 
open, and this often at a considerably higher pressure and conse- 
quently larger flow than when fed by city water. It is therefore 
our strong preference to have fire pipes used only for fire purposes, 
and under these conditions a meter which will measure small flows, 
thus recording the leaks in the system or any occasional small 
uses, and which will indicate the larger ones, would seem under 
many conditions to cover all the needs. We have, therefore, 
been advising the use of the Hersey Detector during the last few 
months, and in a similar way should be ready to recommend any 
equivalent device. 

Our present position in regard to fire service where some im- 
provement over existing conditions is desired is as follows: 

(1) Ask the mill people to cut off every connection taking 
water for manufacturing purposes from the fire pipes. 

(2) Put on a Hersey Detector Meter and have the mill people 
clearly understand that they must not draw water through the fire- 
service pipes, except in the case of fire and for such periodical test- 
ing as may be agreed upon with the water department. 

(3) If the water department feel that a meter measuring all 
flows is necessary, we hope that the device which we have devel- 
oped, and which has just been described, can soon be made avail- 
able, and of course could be put on in any case where preferred. 

We believe, therefore, that a distinct advance has been made, 
and that it is to-day feasible to put a guard over the fire service 
which with reasonable care will give the water department full 
knowledge of what is going on and full protection against any 
improper taking of water. It is, of course, recognized that a 
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meter such as we have attempted to develop, which will measure 
all flows, would be the best possible thing, in that it would leave 
no opportunity for dispute, for whenever a protected mill drew 
water through the fire pipes, either properly or improperly, the 
matter could be at once adjusted by the rendering of a bill with 
no argument as to why the water was drawn or as to the amount 
drawn. 

It has occurred to us that to discourage any use of water through 
the fire system, except in emergencies, it would perhaps be proper 
to charge for water used in this way, except water used in actually 
extinguishing fire or any reasonable testing, a little higher rate 
than for water used through the ordinary mill-service meter. 

The National Fire Protection Association, which to-day has 
representatives from all of the underwriting and most of the 
allied interests connected with fire-protection work, has appointed 
a special committee * to consider the whole private fire-service 
problem, thus showing that the underwriters and fire-protection 
engineers as a whole are quite alive to this matter, and are de- 


sirous of meeting it in a proper and comprehensive manner. This 


National Fire Protection Association Committee met a committee 
of the American Water Works Association in the spring and dis- 
cussed various problems with them, all as shown in the trans- 
actions of the American Water Works Association and proceedings 
of the National Fire Protection Association. 

At the joint meeting of the above committees the following 
resolution was adopted : 


“That it is the sense of this conference that an apparatus em- 
bodying an indicating check valve which shall not afford an ini- 
tial resistance greater than about 6 per cent. of the available 
pressure, with a metered by-pass, will prove acceptable on fire 
risks to both committees represented in this conference.” 


* This committee consists of — 
E. V. French, chairman, Associated Factory Mutual Fire Insurance Companies, 
Boston. 
A. Blauvelt, associated manager, Western Factory Insurance Association, Chicago. 
J. E. Diebold, inspector, Burrows, Marsh & McLennan, Chicago. 
H. A. Fiske, manager, Special Risk Dept., Phoenix Insurance Company, Hartford. 
C. B. MacKinney, care Starkweather & Shepley, Providence. 
H. L. Phillips, manager, Factory Insurance Association, Hartford. 
A. R. Williams, special agent, Union Assurance Society of London, Milwaukee. 
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This resolution was ratified by the full convention of the Ameri- 
ean Water Works Association at West Baden, and also at the 
ninth annual meeting of the National Fire Protection Association 
held in New York. 

It is the desire of the committee to discuss these matters in a 
friendly way with water-works men, and it is believed that we 
need the advice and counsel of those practically engaged in hand- 
ling water supplies to wisely settle the various problems which 
arise in connection with fire services. This committee is there- 
fore ready to discuss with the committee of this association any 
problems of this kind at any time, and we believe that there 
are no difficulties which cannot in this way be satisfactorily 
overcome. 

In closing I desire to make it very clear that the meter which 
has been developed is the product of our Inspection Department 
and that valuable ideas have been received from many members 
of the department, and especially from the following men: Mr. 
Ezra E. Clark, starting with the idea that there must be a con- 
flecting link between the clapper opening and discharge from 
the by-pass connection, suggested and developed the horn regu- 
lating valve and the one-meter idea and worked out the original 
studies leading to the putting of the whole device together in com- 
pact and practical form. Mr. George F. Hiller worked out many 
important points and designed and built the first meter, and 
carried through with much patient work the experiments neces- 
sary to bring it all into its final perfected shape. Mr. Edw. W. 
Sibley laid out the main lines of the second meter in its present 
commercial form, carried it through the shops with much energy, 
and has given many long days to putting the meter in its present 
completed form. Messrs. Clark and Hiller have followed the 
later developments, giving valuable suggestions and advice at 
various times, so that the whole thing is an excellent example 
of the advantage of the free codperation of several men interested 
in the same problem but getting at it from different directions 
and with different experiences. 
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DISCUSSION. 


Mr. Epwarp W. Bemis.* I should like to ask Mr. French a 
question bearing on our experience at Cleveland with the Hersey 
Detector Meter, which we tried as an experiment. We found 
with the meter which we placed in the basement of our City Hall, 
that there was a great deal of water-hammer owing to the elevators 
in the neighborhood, and this caused a fluctuation much greater 
than the 6 per cent. It caused the very frequent opening of this 
clapper and a considerable loss of water through the annular 
opening every time this occurred. This was such a serious matter 
that it discouraged us for the time being in the use of the meter; 
of course we may return to it. I should like to ask Mr. French if 
he has solved the problem, and how much water is lost — I think 
he told us but I didn’t quite grasp it — in such a case as that, and 
what he would do where there is considerable water-hammer 
through elevators, etc. 

Mr. Frencu. Our feeling is that perhaps that is somewhat an 
abnormal or rather an unusually serious condition, and that it 
would be rather desirable to find a remedy for the water-hammer, 
for it is pretty likely if it doesn’t hurt somebody’s meter that it 
will hurt something else. The amount of water escaping — the 
orifice would be somewhere between one eighth and one fourth of 
an inch — would be somewhere between 5 and 10 gallons a minute 
with a static pressure of 70 pounds. If the water-hammer was 
simply a momentary jump, I should expect that there would be 
very little water lost. If it was of a longer surge type the clapper 
might stay open for half a minute, and perhaps there would be a 
loss of 2, 3, 4 or 5 gallons every time.- We haven’t given special 
consideration to getting over that difficulty, feeling that in the 
average service such as we are connected with, and where we would 
ordinarily be at the entrance to a mill yard with considerable pipe 
bevond us, that would not be a serious matter. 

Mr. Bemis. Suppose there was an hydraulic elevator in the 
mill, would there not be that water-hammer? 

Mr. Frencn. There might be that water-hammer and it 
might occasion some trouble such as you mention. I should think 

* Superintendent of Water Works, Cleveland, Ohio. 
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that in a case like that the placing somewhere of a fairly good 
sized air chamber would perhaps cover the difficulty. I think it 
would have to be treated somewhat as a special difficulty in each 
case, depending on the local conditions. 

Mr. Frank C. Kimpauu.* At Mr. French’s invitation, and 
in company with two members of this Association’s Committee 
on Private Fire Services, I had the pleasure of inspecting this 
meter at Lowell last Saturday. Our time was so limited that 
we could make no special tests of it, but the tests that had been 
made I was somewhat familiar with from the fact of having made 
numerous tests along these lines myself, and I was thoroughly satis- 
fied that the meter would do all that is claimed for it. It seems 
to me that Mr. French has come nearer hitting what is required 
along these lines than has been accomplished heretofore. He 
certainly has a meter which is acceptable to the insurance people, 
and that is saying a great deal. irs 

Just what the unforeseen is that will happen to this meter, 
which question has always troubled Mr. French and the other 
insurance people, I don’t know. We will leave them to work 
that out. From a water-works standpoint, and speaking as one 
who, perhaps, has looked into this question of metering fire sup- 
plies as much as any one, I would express the opinion that this 
fully meets our desires. As we all know who have used them, 
any of the present 3-inch disk meters will measure streams, even 
very small flows, fine enough to satisfy even a hypercritical 
water-works man: and with this device arranged as it is, so that 
it measures even at the highest flows within 5 per cent., and, as 
Mr. French has very plainly shown, can be made to register un- 
doubtedly even closer than that if the game is worth the candle — 
which I do not think it is —I believe that water-works officials 
have something so good that they cannot reasonably ask for any- 
thing better. This is all on the supposition, which I think is a 
correct one, that there are no mechanical difficulties in the way 
of building this apparatus. 

I am sure that so far as the companies that I represent are 
concerned, where I have for some years, as Mr. French very well 
knows, taken the stand that some device must be used to deter- 


* Civil Engineer, Boston, Mass. 
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mine whether or not water is used properly or not used at all, as 
they claim frequently is the fact, we are ready to accept the situa- 
tion and go in with the underwriters on this device, as in fact we 
have already in one or two instances with the Tilden-Hersey 
device. 

There is one point that Mr. French made as regards not using 
any water even with this device upon sprinklered mill services, 
with which we somewhat disagree. We have felt always from a 
water-works standpoint that some water used through a fire serv- 
ice which was metered was of advantage because it showed 
whether or not the apparatus was in working order and would 
respond when it was necessary to call upon it. Of course that is 
a matter which perhaps is not of serious consequence. If they | 
can induce their mills to put in two connections or three or four 
in place of one, water departments as a rule, I think, would have 
no objection. If we should attempt to carry out the sugges- 
tion, however, to discourage the use of water through fire-pro- 
tection fixtures for other than fire purposes by charging a higher 
rate for water used through such fixtures, I think some of our 
legal friends would come forward with decided objections which 
would prevent water departments from so doing. 

I am very glad indeed to see the result of what has been done 
by the underwriters’ association that Mr. French represents. 
Those of you who have heard him discuss this question before 
undoubtedly recall his remarks as to the device that he was per- 
fecting or getting ready, and I am free to say that some of us, 
and I was one of them, thought that it was only to stave.off the 
evil day when meters were coming. But I am very glad to find 
that I was mistaken, and that he has brought out a device that 
I think we can all adopt. I think we may feel confident that 
this whole evil of stealing water will be brought very close to an 
end, at least where politics do not interfere to prevent. Not 
only are the Factory Mutual companies entitled to a large amount 
of credit for this, but I think that this association, and as well 
the American Water Works Association, can take a good deal of 
credit to themselves for forcing the companies to produce some- 
thing to accomplish the end for which we have been seeking. If 
we had kept quiet and waited for Mr. French to have developed 
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this in his own good time, it might not have been developed within 
the next — well. six or eight months at least. 

Tue PresIpENT. We should like to hear from Mr. Tilden. 

Mr. J. A. TrtpeNn.* Mr. President, I did not expect to have 
anything to say to-day, particularly as, being an associate, I 
have no claim on your time. I should like, however, if you please, 
to correct, not what Professor Bemis has said, but to correct an 
erroneous impression which I fear has been derived from what 
he did say. The Hersey Detector Meter to which he referred 
was not of the commercial form. Professor Bemis up to the pres- 
ent time has never had nor seen, except in the exhibition room 
here, a commercial form of the Hersey Detector Meter. What 
we did do was to send to him at his request what we then had on 
hand, which was a detector meter in the process of development. 
This meter is fully explained in Mr. Sullivan’s paper (printed 
in this issue of the Journal), and which you will notice is there 
marked ‘‘ 4-inch swing-check device (experimental).’”’ That is 
the one which Professor Bemis had, a style which has been 
entirely abandoned. It was one of the earlier experiments. 

I think | risk little in saying that im all the series of experiments 
at Lowell, extending over many months, and that in all the record 
of use,— and I can see gentlemen here who have these meters 
in actual service under most severe water-hammer,— no one has 
ever known of such a thing-or heard of such a thing as the check 
unseating from water-hammer. The detector which Professor 
Bemis had was not set on a service leading to the building. It was 
set on a pipe leading off the service and passing to a dead end, 
where if there was any disturbance at all it would be felt in in- 
tensified form: and, as I have before said , that detector was simply 
put out as an experimental device; it was not of the present com- 
mercial form. 

Ido not know what I am expected to say on the general subject. 
There has been, as you know, a very earnest effort toward the 
development of some kind of a metering device which will, as far 
as practicable, meet the requirements of the underwriter and of 
the water-works man. The requirements are very, very severe. 
The underwriters on the one hand say that you must not put 
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anything on the main fire line which will in any degree obstruct 
or endanger the flow. They take the stand of absolutely pro- 
hibiting, that is, so far as lies in their power,— and the power of 
raising insurance rates is something tremendous, — anything in 
the shape of a positive meter, either piston or rotary. The current 
meter is to-day — well, we will say tolerated — tolerated, that 
is, by the underwriter. The current meter being of the water- 
wheel type of course is less liable to obstruction, but all the com- 
mercial forms are provided with a screen, and the underwriter 
has holy horrors at the idea of a screen on the fire line; because in 
the first heavy draft incident to a fire there will pass from the 
mains large accumulations of sediment, scale, grass, and all kinds 
of things which are, but which ought not ‘to be, found in good 
water supplies. 

So, therefore, in the attempt to work out this problem we went 
to the underwriters, and we said, ‘‘ What will you allow? We 
have got to have something on that pipe in order to approximate 
some kind of measurement, in order to undertake to do anything 
in the way of measuring water.” After it was all boiled down 
it seemed that about the only thing that would be permissible 
would be a self-acting swing check-valve, just such as Mr. French 
uses in his meter and just such as is used in the Hersey Detector 
Meter. Now, with only that on the fire line the question of ob- 
struction seems to be settled, that is, so far as the underwriters 
are concerned. 

Then comes the other side of it — what does the water-works 
man want? He wants to measure all flows down to a gallon or 
two a minute, and everything over that clear up to the highest 
rate. Bearing in mind the fact that fire supplies are generally 
’ and should always be — so our underwriting friends tell us and 
so our water-works friends agree — used for fire protection only; 
bearing in mind that water if used at all for other purposes on 
those lines is used illegitimately, and bearing in mind also the 
fact that all men are not thieves, that there are not 10 per cent. 
of them who are,— not one per cent. we hope, — there is a very 
small percentage who do, we are forced to admit, deliberately 
take water. Thus, there is a very large percentage of fire services 
which, if supplied with something in the shape of a detecting 
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device, would seem to meet the requirements of the water-works 
man. Hence the development of the detector meter, which is a 
device which will measure all flows, from 1 up to 150 gallons 
a minute, and which, when there is a call for a sudden draft for 
fire or other emergency, will open wide and give unrestricted flow. 

Now Mr. French and his associates, with infinite patience and 
skill, have gone still further than we have. Our device and the 
device of which Mr. French has spoken are parallel up to a certain 
point. Both have the weighted differential check-valve, and 
both have the by-pass meter; but in the latter device they go 
further than we do. While we measure simply the water passing 
through the by-pass, they measure all the water. If as a matter 
of record it is desired to parallel the description of the French 
device with a description of ours, I will, if you please, submit 
Mr. French’s report on the Hersey Detector Meter, as prepared 
by him as chairman of the Private Fire Service Committee of the 
National Fire Protection Association, and which he presented 
to the association, and which is printed in the 1905 transactions, 
as a part of my remarks, giving as it does a description in Mr. 
French’s own language of the Hersey Detector Meter. 


This device is called the ‘“‘ Hersey Detector Meter.” Its object 
is to measure accurately drafts up to about one hundred and 
fifty gallons per minute, and to detect and exhibit the flow of any 
additional quantity in excess of the above amount. 

The device consists of an indicating check-valve in the fire-serv- 
ice main and a meter on a by-pass around it. There isno mechan- 
ism in the main pipe except the check-valve, which offers no objec- 
tionable resistance, and gives a practically unrestricted waterway 
for use in case of fire. 

What the detector does, is, first to cause all drafts up to about 
one hundred an dfifty gallons per minute to go around through 
the by-pass meter, where they are all measured; second, to give 
& positive indication that while this is going on the check is closed; 
third, to give a positive indication if the draft exceeds 150 gallons 
per minute, and about how many hours such an excess has been 
going on and, if desired, to indicate about when it took place. 

The device is furnished completely assembled so that it may 
be set as one piece in the main pipe line. It may be assembled 
so that the by-pass will be on either side of the main fire line, or 
on top or underneath if more convenient. The by-pass is con- 
trolled by valves'so as to permit inspection of the meter without 
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closing the fire line. In ease it is desired to use the whole device 
in place of the main yard check, the valve on the mill side can be 
a check-valve. 

The main check-valve is provided with a differential seat which, 
with the by-pass, gives an initial resistance of about 6 per cent. of 
the available pressure. When the by-pass meter is delivering 
about one hundred and fifty gallons per minute, the friction loss 
through the meter reduces the back pressure on the check to 
the equalizing point, and any draft in excess of 150 gallons per 
minute unseats the check and finds unrestricted passage through 
it. 

The moment the check leaves its seat a small amount of water 
flows from the differential seat to the atmosphere through the 
small indicating meter, and this meter will continue to run as 
long as the check is off the seat. 

The check is so weighted that it will close when the flow drops 
somewhat below the flow which caused it to open. 

The device will, therefore, accurately measure all leaks or orii- 
nary small drafts, will give unrestricted water-way for use in 
case of fire, and will detect and show if water has been used in 
very large quantities, giving an approximate idea of the length 
of such use, and of about when such drafts occurred. 

Mr. Frencu. Mr. President, if I may take one more minute 
I want first to pay my compliments to Mr. Kimball. Mr. Kimball 
has been possibly one of the great spurs to our activity in this 
matter, because he desired to measure every bit of water down 
to a single drop, and when he stood at Lowell last Saturday and 
looked down on that meter and said that he felt that it would 
really do the work, it was the top notch of commendation. Noth- 
ing more can be said. 

Now, there’ is one thing which would be of a good deal of in- 
‘terest to us. I should say, looking at it broadly and putting 
aside our own pride, which in the insurance business we generally 
put one side, that we should like very much to know the general 
feeling of water-works men as to the need of a meter to measure 
all flows. This meter of ours might in a way be designated as 
the “ all-flow meter,” or some such thing as that, — we are trying 
to think of a good name for it, — and our feeling is this: that a 
simple “ detector device ” would be from our standpoint, perhaps, 
less objectionable on the fire service than this which has something 
more to it. That is, we don’t want anything, and the less we 


| 
Ee 
— 
— 
. 
— 


DISCUSSION. 311 


have of something the better we will like it. That is putting 
aside our own development, which, of course, in a way we are 
quite proud of. And I should like to know whether in the judg- 
ment of water-works men a simple detector device which would 
measure all flows up to say 150 gallons a minute, and which after 
that would merely indicate that there had been large flows, doing 
simply what the Hersey Detector does — whether that would 
not in a great many cases be all that was necessary. And if it 
would be all that is necessary it certainly is the simplest thing. 
We have discussed that among ourselves, and we simply stuck 
toour goal. We started in with the idea of making a meter which 
would measure everything, and we thought we wouldn’t stop 
until we got there; but that does not mean that in practical use 
something even less extensive might not be just as good and, 
being simpler, perhaps better. It would be quite interesting to 
us to know the general feeling on that line. 

Mr. GrorGe A. Stacy.* We haven’t as yet had any of these 
troubles in Marlboro. Of course we are interested in this matter, 
however, for we don’t know how soon it may be up to us. All of 
our factories have sprinkler systems, and some of them have 
three and some have four connections, and I can say that up to 
the present time we do not know of a single instance where any 
water has been stolen from us. There has been only one instance 
during an experience of twenty-two or twenty-three years when 
we have had any suspicion that water was being stolen. 

THE PresipENT. We should like to hear from Mr. Nash. 

Mr. Lewis H. Nasu.{ I do not feel that I can add anything 

_to the discussion, for the reason that I came into this matter a 
little late. I think some of our friends had been working on this. 
problem a year or two before it presented itself to me as one which 
needed attention. Some years ago, however, I made some ex- 
periments in proportional meters, and during that time I went 
over ground very similar to this. In fact I made use of a great 
number of different methods of obtaining proportional measures, 
and in one of those devices a weighted valve was used, which 
weighted valve was governed by the flow of the water, and the 
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device was expected to register upon a drum so as to give the 
amount of water in proportion to the opening of the valve. That 
was a good many years ago and the thing was laid on the shelf 
then because at that time I did not think it was a device which 
was needed. But there was enough done by me at that time to 
make me certain that something in this line will be successful, 
and as I listened to Mr. French’s paper it seemed to me that he 
has come to the best solution which has been brought forward, 
so far as I know. 

Of course the success of the device will depend very largely upon 
: how the mechanism is constructed and how durable it would be, 
a and upon points like that, which nothing but experience can 
- determine. As I understand the problem, the intention of the 
3 | insurance people was first to stimulate the thought of those who 
_ are manufacturing meters, to see if something could not be pro- 
: if duced which would be satisfactory to them, and they having 
failed in the first place to exhibit that interest, the insurance 
if people have taken up the problem themselves, and I think they 
i are to be congratulated upon their success, so far as it has been 

: shown here to-day. I suppose perhaps some of us meter people 
will now “ get a move on.” 

Mr. Rosert J. THomas.* Mr. President, it seems to me that 
both the detector and the meter which Mr. French has described 
will have their place in the metering of fire services. In a great 
many cases the detector will answer the purpose perfectly, and 
in other cases it will be necessary to have all the water supplied 
through a fire service metered. This matter of metering fire 
services has been agitated, as you know, for two or three years, 
_and was referred to a committee, of which I am a member, and we 
have made two or three reports. To-day, owing to the absence 
of Mr. Crandall, the chairman of the committee, we haven’t any 
written report to make. he work of the committee has been 
fruitful; there is no question about that. The results are known 
to those of the members who have kept in touch with this matter. 
I think the paper of Mr. French is an indication of the good work 
that was started by this Association and carried along to a great 
extent by your committee. The paper read by Mr. Sullivan last 
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March, and the paper read previously by Mr. Kimball were in- 
directly the result of the work of the committee. That is to say, 
Mr. Kimball, representing General Wheeler of the committee, 
made the tests at Knoxville of meters for fire services. Mr. 
Sullivan at Lowell, representing myself and the members of the 
Lowell Water Board who were interested in this matter, made the 
tests in Lowell in order to find out the best type of machine or 
device for measuring fire services. 

The fact that water supplied through fire services should be 
metered was recognizeds I suppose, by all the members. In our 
previous discussions of the subject in this Association there was 
hardly a dissenting voice as to the necessity and the importance 
of a water-works department knowing the amount of water which 
was being used by factories and power stations and various es- 
tablishments which were supplied by pipes 6,8, 10,and 12 inches 
in diameter. It has been well recognized that there is, to say 
the least, a great waste of water, a great waste of a valuable com- 
modity, which water becomes, — when it is pumped, 
through these fire services. 

It appears now that Mr. French is iat as ardent a supporter 
of metering fire services to-day as any water-works man, and for 
the reason that he believes it is for the interests of the insurance 
people to have them metered. You notice what he said about 
the importance of having the fire service used exclusively for fire 
purposes. He told you of an instance where they were using 
water for other than fire purposes and they were able to get only 
two fire streams at the time of a fire when they should have had 
four streams. That, of course,isa very important matter in the 
estimation of the insurance men, and of water-works men also, for 
we all agree that a fire service, intended for the extinguishment 
of fire, should be as complete and perfect as possible and ready 
whenever it is needed. The use of water for other than fire pur- 
poses interferes with the efficiency of the fire services, and it may 
practically destroy it at the time of the greatest need. Now, 
if you put a meter on the service and measure the water and 
make a concern which is using the water illegitimately pay for it, 
the chances are that they will not use it to the extent that they 
have been. They certainly will not use it to the extent that they 
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do when they get it for nothing, as they are in a great many cases 
from probably every water-works department in the country 
that is supplying large fire pipe lines. 

The American Water Works Association has taken about the 
same position that the New England Water Works Association 
has on this matter, and has voted in favor of meters. The com- 
mittee of the American Water Works Association has come to 
the same conclusion that your committee has, and there seems 
to be quite a unanimity of feeling that fire services should be 
metered, either by meters measuring all the water flowing through 
them, or by detectors which will detect the fact that a concern 
which is given the privilege of a fire service is abusing it, and then 
the city department or the water company can reckon with them 
and make them pay for the water used, or else make arrangements 
so that it will be impossible for the water to be used in the future. 

Another matter with regard to fire services. It is well under- 
stood, of course, that the city is willing at all times (and the 
private water companies, too), to go to quite an expense to put 
pipe into the different mill yards, and not only into mill yards, for 
we have breweries supplied with fire services as well as cotton 
mills and woolen mills and wood-working establishments. All 
kinds of property are supplied with fire services, so this is not in- 
tended to apply to any particular industry; they all need water, 
and you will find that they all use it, particularly if they can with- 
out paying for it. Now, as I say, the city is at all times ready 
to furnish a supply of water for the purpose of extinguishing 
fires; but at the same time the laying of large mains into private 
concerns is a privilege they are getting from the city, and that 
privilege should not be abused. 

Now, if there is some safeguard, such as the meter Mr. French 
has told us about, or the Hersey Detector, or some other device, 
why should it not be put upon the fire services to prevent their 
abuse, and to give the water department the knowledge which 
they have in every other case? As a rule now the custom is not 
to supply water to a private dwelling without a meter, and if we 
are so careful in regard to supplying private houses, tenement 
property ,etc., with water, to know where the water goes and to put 
a meter on, we certainly should be just as careful to ascertain what 
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becomes of the water and how much of it is used, which goes 
through a 6-, 8-, 10-, or 12-inch pipe. The size of the main should 
not be an argument against putting on a meter. 

We have a large concern in Lowell which had three fire services 
put into their premises, two 8-inch and one 6-inch, and they had 
probably thousands of feet of pipe laid through their yard. They 
wanted another service put in; the water board told them that 
in order to have that other fire service they would have to have all 
their services metered. They looked up the price of meters and 
found it would cost about two thousand dollars, and the agent 
of the concern said, “‘ That is quite a bill for us to pay, and quite 
ahardship.” I thought so myself, and so did the board, but they 
had to begin somewhere and here was an opportunity, and they 
said, ‘‘ You shall not have this extra supply of water unless you 
mete: the others.” 

They. were insured with the Factory Mutuals; and by the way, 
the Factory Mutuals, as we all understand, are one of the greatest 
insurance organizations in this country, and when a representa- 
tive of that company advocates meters it means a good deal. 
They consulted the Factory Mutuals, and in a short time I heard 
from Mr. French. He said, ‘‘ The Lowell Bleachery telephoned 
to me with regard to having some meters put on.” I told him 
the exact condition of affairs and he said he would recommend 
that the concern discontinue one of the services and meter the two 
' $-inch services, and also that the new service, which was to supply 
a cistern, should be metered. And the company, I am pleased to 
say, shortly afterwards made an application for the meters, one on 
the new service, and two 8-inch detector meters. We have metered 
quite a number within the last couple of weeks and expect to 
continue the work. It seems now if any water-works superinten- 
dent thinks his city or company is being robbed, or that there is 
a great waste of water — I won’t say they all steal the water, for 
we find in a number of cases the owners of the property don’t know 
that the water is being used, but some subordinate finds it to his 
advantage to use it and uses it without consulting the owner — 
there is nothing to hinder him from putting on a meter. The 
owner of the concern cannot go back to the old argument that the 
insurance company won’t allow it. 
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Mr. Frencu. I should like to make it very clear that the two 
meters which were put on in Lowell were the detector type of 
meters. That was the one restriction we made, and it was a 
restriction which Mr. Thomas and the water board were very 
willing to agree to. Mr. Thomas stated that, but I should like 
to make it a little clearer. We really haven’t quite come to the 
position yet where we are advocating putting meters on every 
fire service, although we have come a long way, perhaps, from where 
we used to be. I think our feeling is this: that certainly our own 
device, and I think I may say the Hersey device, which happens 
to be the only one now available, both yet lack long experience. 
My own feeling is that there are a good many small and simple 
fire services which can be trusted to-day, and that it would be 
prudent and reasonable on the part of all of us not to insist on 
metering right away everything that we can see. We will not ob- 
ject to metering fire services in places where it seems necessary 
with some devices of this kind, but we should like to have the 
work go on slowly enough so that we might find out any little 
difficulties which experience almost always develops in the working 
of even the best thought-out device. We should like to get a 
lit''e of that experience before we have a very large number of 
them in use. Of course in a year we will get a good deal of ex- 
perience. I mention this for the reason that I believ2 that there 
are a great many small plants and some larger ones having new 
equipments that are perfectly simple, where perhaps it is not 
necessary to clap on a meter immediately. I think it would per- 
haps be only reasonably conservative to take the few worst places 
in any district until we get a bit of experience, and then we may 
perhaps hereafter be willing to go as much further as is necessary. 

Mr. Bemis. Where cities are putting meters on at the ex- 
pense of the department but haven’t metered the fire services, 
I suppose Mr. French has no objection to our requiring the con- 
sumer, in the case of fire services at least, to pay for a detector 
meter or for his meter? 

Mr. Frencu. We really do not care who pays for it. That 
is purely a question of practice in the city. Some cities buy the 
meters, I believe, and others make the consumer pay for them, 
It is quite immaterial, of course, from our standpoint. 
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Mr. F. A. W. Davis.* Mr. President, I am heartily in favor 
of any device which will prevent water being used surreptitiously 
- in a factory; but there is one feature of this whole subject which 
should not be overlooked by the water departments. The re- 
quirements of the insurance companies are for larger mains, in- 
creasing the size constantly. Now, can the departments afford 
todo that? Ido not mean in the way of furnishing a wate: supply, 
but can they afford to jeopardize the balance of their systems and 
their obligations to the public at large? And when they put a 
main into a factory, which in the event of a fire may be broken 
and destroy the pressure in the neighborhood, that should be 
considered in talking about furnishing inside fire protection. Mr. 
Kimball has had some experience on that line, and I have known 
a number of cases where the pressure has been so reduced by a 
broken pipe as to make the department almost helpless. 

Mr. Frencu. Mr. Davis has struck on a very vital point for 
the water department and for the protected risk, and 1 want to 
mention one or two things which in a way are on the other side. 
First, I should like to say this: That I believe that any fire pro- 
tection engineer who is true to his calling will never put a pipe 
into a building the breaking of which would cripple the fire service. 
It is one of the cardinal principles of fire protection engineering 
that every large pipe going into a building shall have a properly 
located outside shut-off. In our own work, where we are dealing 
largely and almost entirely with mill yards, we usually provide 
a gate in the yard with an indicator post standing up above the 

‘snow line and very accessible. We have done that for years for 
our own protection. In the early days we had several mills burn, 
and the breaking of the pipe destroyed the protection of the rest 
of the yard. Those were mills in the country and they were de- 
pendent on their own supply for protection. But it is just as 
necessary to avoid that danger in the city as it is in the country, 
and we invariably put not only a gate on the service from the 
city, but a gate on every connection going into every building, 
and we locate that gate outside of the building in such a position 
that we believe it will always be accessible even if the building 
which the supply protects is on fire. 

* President, Indianapolis Water Company, Indianapolis, Ind. 
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The next point is this: That in a city (I think a careful study 
of the records will prove this absolutely) the risk that is sprinklered 
is the one which is least likely to cause a bad fire, or to cause 
the start of a bad fire. At Baltimore I have no hesitation in say- 
ing that had the risk in which the fire started been sprinklered 
the Baltimore conflagration would not have occurred. As it was, 
the fire came up to two large sprinklered buildings, which were in- 
sured in some of the mutual companies, and the sprinklers in 
those buildings stopped the fire, so that those buildings marked 
the boundary line of the fire in their direction. At Toronto the 
same thing occurred. The fire came up to one building and got 
into it. The water supply was pretty good but it was not suffi- 
cient to check the effect of the terrific heat, and the roof was 
burned off; but the operation of the sprinklers introduced the 
element of delay at that point which enabled the fire depart- 
ment to check the fire there. So it seems to be true that while 
the private fire service does put a large pipe into a building, it at the 
same time immensely reduces the chance of a fire in that building 
assuming dangerous proportions; and, furthermore, it makes the 
building a strong barrier against even a conflagration which is 
coming toward it. 

Looking at the thing broadly, and understanding that the 
water-works man feels it is his duty to prevent fires, there is no 
better way of doing this than by equipping buildings with auto- 
matic sprinklers, and to be serviceable they must have a large water 
supply at a reasonably good pressure. So we must remembe: that 
while we possibly introduce a danger when we sprinkle a building 
and carry a large pipe into it, we on the other hand very much 
reduce the chance of a bad fire. And I think there can be little 
doubt in the minds of those who study the action of sprinklers, 
that if all the buildings in a city were sprinklered the conflagra- 
tion hazard would be absolutely eliminated. That is the position 
practically of underwziters of all kinds whether of stock or mutual 
companies. 

There is yet another point to be considered here. I suspect 
that in many cases the connections which have broken and 
made trouble have been elevator connections or something of that 
kind, and I think it is quite as necessary for the water-works 
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engineer to give careful attention to all of his large services as it 
is to single out those intended solely for fire protection. 

Mr. Morris R. SHERRERD.* What Mr. French has just said 
may perhaps be true from the point of view of the Factory Mutu- 
als, but I want to add a word in support of the position Mr. Davis 
has taken. I find that many of the insurance people are very 
unreasonable about the size of the fire connection they request 
the property-owners to provide. Invariably they want it as 
large as the size of the main in the street, up to twelve inches. 
If there is a twelve-inch main in the street they will ask the pro- 
prietor of a large department store, for instance, to install a twelve- 
inch pipe. We have adopted a rule in Newark to lay from our 
high-pressure fire system nothing larger than six-inch connections. 
If the owner of a large building wants to put in a sprinkler system, 
and the insurance people require a greater supply than a six-inch, 
we will allow another six-inch connection which shall be located 
in a different part of the building, so that in case a fire gets bevond 
control, a falling wall would not be likely to break both connec- 
tions and thereby seriously affect the general protection. Of 
course I can appreciate that it is of advantage to the city to have 
these large buildings properly protected by sprinklers, but some 
of the representatives of the insurance companies, I am sorry to 
say, impress me as only considering the particular risk upon which 
they are working, and arbitrarily demand as large a connection, 
even from high-pressure lines, as was formerly requested - from 
the regular service. 

Mr. W.C. Hawiey.f Answering the inquiry which Mr. French 
made regarding the matter of preference between these two de- 
vices which are before us, personally I cannot see very much to 
be gained by a device which measures all flows of water unless in 
cases where water which may be used in a fire is paid for on the 
basis of the quantity used. The other device measures what is 
wasted or what is stolen, and it seems to me that that is the im- 
portant thing for us to know. 

The report of the committee this morning regarding the method 
of charging fo. metered water, and the point that we have reached 


* Chief Engineer, Water Department, Newark, N. J. 
+ General Superintendent, Pennsylvania Water Company, W.Ikinsbure. Pa 
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in this discussion, brings a matter to the attention of this Associa- 
tion which should be taken up, and that is the proper basis on 
which to estimate the value of fire protection to manufactur- 
ing or other concerns that have special protection. At present 
there are various ways of measuring it. Sometimes it is to count 
the number of hydrants and the number of sprinkler heads and 
charge so much for each; sometimes it is simply a flat rate, with- 
out any particular method of getting at it. If we could get as 
satisfactory a solution of it as has been presented by the committee 
of the problem of meter rates, it would be an excellent thing for all 
who have this subject confronting them. I would move, there- 
fore, that a committee of five be appointed to consider this matter 
and report, at some future meeting of the Association. 

Mr. SHERMAN. If I am not laboring under a misapprehension, 
Mr. President, that very subject is among those referred to our 
present committee on fire services, which was scheduled to report 
to-day, but which, as Mr. Thomas has told us, will be unable to 
report on account of the absence of the chairman, Mr. Crandall. 

Mr. T. H. McKenzie. I certainly approve of Mr. Hawley’s 
motion. It seems to me the old committee is rather avoiding 
the main question of recommending rates for fire services. They 
get off on to other subjects and do not quite come to the point of 
recommending rates for sprinklers and hydrants and other methods 
of fire protection. 

Mr. Hawiey. When I brought up this matter I did not know 
that it was being considered by any committee. If that is the 
ease I will withdraw my motion, but I certainly think this is a 
matter which should be given attention, and that the Association 
in the discussion of this general subject has now reached a point 
where this specific matter should be taken up. I will make 
the motion that the committee consider and report a method or 
methods by which the value of fire protection can be estimated. 

Mr. Hueu McLean.* In our city we find them coming out 
into the mill yards and putting their fire hose on to the hydrants. 
In New England cities like Holyoke, and other cities where they 
use water for power a great deal of the time, when the water-power 
plant is shut down they find it convenient to attach the hose to 

* Member Water Board, Holyoke, Mass. 
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the city supply to get water to wash up with, and there is a great 
deal of water used in that way. We have been trying hard to get 
at some method of putting a meter on the fire service so as to stop 
that. Our ordinary consumption is from 70 to 75 gallons per 
capita between the hours of one and five in the morning. We 
sent men to go through the mills, and the owners put them out 
or wouldn’t let them go through. Then we got an opinion from 
the city solicitor which forced them to allow the inspectors to go 
through. I want to say in behalf of the manufacturers that I 
do not thin they themselves are responsible. We have had 
letters of apology from the leading mill superintendents. But 
it is certainly very convenient for the employees to use the water. 
I know when I was a boy and worked in a paper mill it used to 
be very convenient for me to get hold of a hose and wash down 
the screens and the wires and do the general cleaning up, and it 
is a habit now, and we want to find out some way of stopping it. 
Applying a meter on all fire-service connections in mills will do it. 
So if it is possible for this Association to go on record in favor of 
a meter which can be immediately applied, we would like to take 
advantage of it. 

Mr. Hawley’s motion was adopted. 

Mr. Stacy. I consider this last question which has been before 
us, and which, as I understand, has been referred to the committee, 
a very vital one. It is something which has been before the 
Association for quite a while. Ido not know of anything that 
this Association has ever taken up that it has not carried through, 
as is illustrated by the matter of the metering of fire services which 
our committee has very efficiently forced to an issue, in one sense 
of the word. And now I would move that, in orde: to strengthen 
the committee still further, Mr. Batchelder of Worcester, water 
commissioner, be added to it, for he is a man who has had a good 
deal of experience along this line. 

THE Presipent. That would make a committee of four; 
shouldn’t there be five? 

Mr. Stacy. I would suggest that Mr. McLean of Holyoke also 
be added. 

It was voted that Mr. George W. Batchelder and Mr. Hugh 
McLean be added to the committee. 
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FREEMAN C. COFFIN, CALEB MILLS SAVILLE, HENRY V. MACKSEY, 
FRANK E. MERRILL, CHARLES F. KNOWLTON, Committee. 


[Report presented September 13, 1905.) 


To the New England Water Works Association: 

There are indications that a point has now been reached in the 
history of water meters from which there will be a greatly accel- 
erated increase in their use. The fact is undoubtedly established 
in the minds of water-works men that the general use of meters 
prevents most, if not all, of the waste of water in the houses of 
consumers, and that it does not restrict a liberal use of water for 
all legitimate purposes. There is still, however, an honest dis- 
inclination to adopt meters, arising largely, it seems, from the 
fact that so little can be predicted of the effect of their general 
use upon revenue, and from the difficulty of devising rates that 
will be just and fair to all classes of consumers. 

There is, of course, the ignorant opposition based upon the 
belief that meters will make water scarce and high, and the oppo- 
sition that seeks political advantage by the false cry of a free and 
abundant supply of water, neglecting the fact that in few, if any, 
works is there any charge whatever for water itself, but only for 
bringing it to the consumer at less expenditure of time and money 
than he could bring it from a pump in his yard, if the well and 
pump were furnished to him without cost. 

There is still a strong disinclination to adopt a meter system 
rather than provide at much larger cost a new supply or additional 
piping or pumps when the available supply is getting short. 
This is largely due, however, to a natural preference for a “ sure 
thing.” As further experience shows that the use of meters is 
certain to reduce a large per capita consumption of water, and fur- 
nishes us with absolute data from which to estimate what it will 
do in this respect, this obstacle to their adoption will disappear. 
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- If, then, methods of fixing meter rates were available by which 
the problems and difficulties now attending the change from 
fixture rates to meter rates could be eliminated or greatly les- 
sened, the general use of meters would make rapid progress. 

Your committee believes that its proper work lies in this direc- 
tion: namely, of suggesting, if possible, some method or methods 
for fixing rates that will avoid some of the difficulties now 
apparently inherent in the change to meters, and which those 
works already having a partially metered system will find more 
satisfactory for an entirely metered system than the rates now 
in use. 

The committee does not believe that it is desirable to attempt 
to fix a scale of prices. In its opinion this would be most im- 
practicable, and no such scale could be devised that would meet 
with general adoption. It is desirable, however, to establish 
some basis upou which a scale of prices can be devised for any 
particular system, giving consideration to the conditions prevailing 
in such system. 

Desiring to do its work with as full knowledge of present prac- 
tice and its results as possible, the committee sent blanks asking 
for information and statistics relating to the meter system in the 
works under their charge to the members of the Association, and 
received seventy-two replies. This information has been tabu- 
lated as far as seemed desirable, and this tabulation and a general 
summary of some of the results are appended to this report. 

The committee then took up the question and tried to ascertain 
just the problem that was before it, and gives the following as its _ 
conception of it. 


THE PROBLEM. 


The problem is to devise a method or methods by which meter 
rates can be arranged that will most nearly meet the following 
requirements, and do so with substantial justice to all classes of 
consumers and the greatest possible simplicity of operation. 


REQUIREMENTS. 


First, to insure a sufficient revenue to meet the demands of 
the system, whether it be a municipal system, operated practi- 
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cally at cost, or a system owned by a private company upon which 
a reasonable profit must be secured. 

If a sum is raised by taxation for fire protection (as there 
always should be if justice is to be done between consumer and 
taxpayer), that sum must, of course, be deducted from the amount 
of the total maintenance to find the amount necessary to be 
raised by meter rates. 

Second, the method should be sufficiently flexible so that the 
rates may be easily changed in case of a deficiency or surplus 
of income. 

Third, the method should allow of the use of meters upon serv- 
ices with a single faucet without increase over the faucet rate, 
unless for actual use or waste of water. It should also secure 
from large, well-plumbed places a reasonable amount to meet 
fixed charges, even if little water is used. 

Fourth, the method should meet the conditions of places with 
a fluctuating population and a large seasonal use of water, such 
as summer and winter resorts. 

Fijth, the method should be such that it can be adapted to 
the different conditions of works in which the fixed charges are 
high and the operating expenses low, as in gravity systems, and 
where perhaps a large use of water at a low price is desirable; or 
where, on the other hand, the fixed charges are lower in com- 
parison with the operating expenses, as in a pumping or filtering 
plant, and where it is desirable for any reason to be prudent in 
the use of water, and where large use at low rates cannot be en- 
couraged. The method should be one that will meet the require- 
ments of a “ flat rate,” with no discrimination between users of 
water, and still permit the supplying of large users such as fac- 
tories at a cost that will not be prohibitive in cases where it is 
desirable to encourage such use. 


SUGGESTIONS. 


In view of the foregoing and as the result of its study of the 
subject, the committee suggests the two following methods of 
assessing rates for supplying water through meters: 

First, the assessment method. 
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This is considered by the committee as the most scientific 
method, and one adapted for general and permanent use. 

Second, the multiple minimum rate method. 

This method, which is called the “ multiple minimum rate ” 
method to distinguish it from the single minimum method now 
largely in use, while not considered by the committee as so suitable 
for all conditions as the first, or ‘‘ assessment method,” is well 
adapted to securing a revenue similar to that obtained by fixture 
rates in works where the change is being made from fixture to 
meter rates, and where there are no data relating to the probable 
consumption with meters. In new works also it may be possible 
to estimate more closely the probable revenue to be received than 
with the first method. The following discussion will treat the 
two methods more in detail. 


THE ASSESSMENT METHOD. 


By this method the rates will be assessed as follows: A con- 
stant sum will be assessed each year upon each property based 
upon the frontage of the lot on one street, and without regard 
to the amount of water used. In addition to this assessment, 
a certain price per 100 cubic feet or 1 000 gallons will be charged 
for all water used through the meter. 


FRONTAGE ASSESSMENT. 


There are certain expenses of a water-works system which 
must be met as long as the works are operated, which are affected 
but little, if at all, by the amount of water used. These expenses 
should be met by a revenue which is also independent of the 
amount of water used. The total amount of such expense is 
dependent more upon the length of the piping system than upon 
any other element of the plant. The amount of water used 
affects the capacity of the pumping plant, but not in direct pro- 
portion, and in many works not at all. The requirement for fire 
protection fixes the pumping capacity. The amount used affects 
the capacity of the supply, but not necessarily its distance from 
the center of distribution. 

The frontage of the lot affects materially the total length of 
the piping system. Therefore there seems no other element 
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which can serve so well and so justly as the measure of the con- 
stant yearly assessment as the length of frontage of the property. 
It is not material to the method how the frontage which shall 
be assessed is determined. It is probable that a municipality can 
assess all property, both that built upon, and vacant lots, while a 
company can only assess upon existing houses and their lots. It 
would seem to be fair that all buildings should be assessed, whether 
occupied or not. This, however, is not essential to the method. 
If vacant lots were not assessed, some limit to the amount of land 
to be assessed with each building would be necessary; for in- 
stance, each lot might be assessed upon a length not exceeding 
twice or three times the width facing the street, of the building 
upon it. A corner lot might be assessed upon one street only, or, 
as in the case of sewers, a certain frontage of the second street 
might be exempt. These details are not essential to the principle, 
and should be decided by the conditions of each case. 

The exaet proportion of the total annual expense of maintenance 
which should be assessed in this way is not essential. It seems 
to the committee, however, that it would be substantially just if, 
in ordinary cases, one half of the total amount to be raised were 
assessed upon frontage and the balance raised by meter rates 
based upon the total consumption. The price per 100 cubic 
feet, or 1000 gallons, in any place would then depend upon 
the total consumption. Taking the average place, it might be 
about 7} cents per 100 cubic feet, or 10 cents per 1 000 gallons, 
based upon the water that would be measured through the 
meters. 

The above is a brief description of the method. It must be 
examined to see how it will meet the requirements. 

First, to insure a sufficient revenue. 

In new works, or in those which are changing from a basis of 
fixture rates to meter rates, there are very few data upon which 
to estimate the probable consumption of water after meters are 
installed, or rather the amount of water that will be measured 
through the meters. It cannot be estimated with precision how 
much the use of meters will curtail the total amount pumped or 
drawn from the source, and of the total amount the quantity 
measured depends upon the leakage in the piping system, the 
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slip of the pumps, etc. In many cases of gravity supplies, there 
is no knowledge of the quantity of water drawn.. 

This method of assessing one half or a fixed proportion of the 
total annual expense upon frontage assures that a certain sum 
will be secured, and thus reduces the percentage of error by 
making the sum that is based upon the probable consumption 
much smaller. After one or two years’ experience with meters, 
the amount passing through them can be closely approximated 
and a rate established that will secure the amount required with 
as much accuracy as necessary. There is no system possible 
under which the exact revenue can be established, and this is not 
necessary. 

‘Second, flexibility. 

While it is not desirable to change water rates frequently, it 
sometimes happens that the conditions permit of their being 
reduced, and it is conceivable that under some circumstances. 
they must be increased. As compared with fixture rates, or even 
with meter rates, based upon a minimum charge, this method 
offers a very simple way of changing the rates, and the approxi- 
mate results of the changes can be closely estimated. 

In case of a reduction. If it is considered desirable to have the 
price of water low, and encourage its use, the assessment can be 
maintained as it is and all of the change made in the rates, when 
the preceding year’s record of consumption of water through 
meters will furnish a basis upon which to estimate the rate neces- 
sary to secure the desired reduced revenue. 

On the other hand, if the supply is rather limited, or the cost 
of securing and delivering the water is considerable, and it is 
desirable to conserve the water, the assessment can be reduced 
and the rate maintained. It is probable that the law of demand 
and supply would be operative with water as with any other 
commodity, and a high price for water would tend toward a 
prudent use, and a low price toward a lavish use. 

Third, satisfactory use of meters in all classes of services. 

It is believed that this method will allow the use of meters on 
services with only a single faucet, and also in large houses in 
which little water is used, with substantial justice and with satis- 
factory results in revenue to the department. Aside from occa- 
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sional exceptions, houses with a single faucet are small and 
on narrow lots, while large, well-plumbed houses generally have 
greater frontage. These different classes of property would 
bear their proportion of fixed charge in a fairly equitable manner. 
As long as each pays its fair proportion of fixed charges, there is 
no reason why a single faucet using large quantities of water 
should not pay for it, and on the other hand, why a large, fully- 
plumbed house should pay for water which it does not use. 

Fourth, for summer and winter resorts. 

This method seems very well adapted to the conditions in 
places where there is a great fluctuation in the use of water. 
Those consumers who actually use water for only a few months 
in the year must pay the fixed charges for the entire year through 
the assessments, and if they use a very large quantity of water 
during their short stay, pay for that at meter rates. 

While places of this sort need metering as a means of water- 
waste prevention more than many other places, it is very difficult 
to meter them under the methods of fixture rates now in use. 
The transient consumers, while using large quantities of water 
for a short time, do not use enough in the whole year to exceed 
the ordinary minimum rate, and thus, while making it exceed- 
ingly difficult and costly to supply them while in town, do not 
do their share (under ordinary meter rates) toward supporting 
the works, the fixed charges of which are tremendously increased 
by their requirements. 

This class of consumers would be reached through the frontage 
assessment, and in such places the portion of the entire annual 
cost which was assessed upon frontage could be larger than in 
places with more normal conditions. 

Fijth, adaptability to differing conditions. 

It is evident that a gravity system with a large sum invested 
in the plant and very small operating expenses is furnishing water 
under entirely different conditions than obtain in a pumping 
system in which the plant is of much less first cost but with large 
expenses for pumping. 

If the first system has an ample supply, it costs no more 
(within certain limits) to furnish a large amount of water than 
a small one. With regard to the furnishing of water, almost 
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all of the expenses are in the nature of fixed charges, and the net 
revenue of the works is directly increased by the sale of addi- 
tional water at almost any price. In such a case it is, no doubt, 
good policy to encourage legitimate use of water in large quan- 
tities in a way that could not be done under a “ flat rate ” if the 
entire annual expenses were raised by meter rates of so much 
per one hundred cubic feet. With such rates, nothing but a 
sliding scale of prices would accomplish the result. 

In such a case as stated above, the proposed method provides 
a way to adopt a “ flat rate,” and also to encourage the use of 
water in large quantities without discrimination. By assessing 
a very large proportion of the annual cost upon frontage, and 
raising a small proportion by meter rates, the price can be made 
very low and the same to all consumers. In such a system it is 
certainly just to assess a large proportion upon frontage, for as 
already shown, its expenses are largely composed of fixed charges, 
which, on account of their nature and origin, it is equitable to 
assess upon frontage. 

On the other hand, this method can be as well adapted to a 
pumping system with a comparatively low first cost and high 
operating charges by assessing a small proportion of the annual 
cost upon frontage and raising a larger proportion by meter rates. 
This would also be equitable, as in such a system the operating 
expenses would be largely affected by the consumption. 

Below are a few examples of how rates might be fixed under 
this method in places with differing conditions. In these places, 
the names of which are not given, actual figures from the reports 
of a certain year are used. 

The first is a pumping system with about 29 000 population. 
The works cost practically $1 600 000, with 105 miles of pipe. 
Annual expense, including interest and sinking fund, $106 000. 
Consumption, 464 000 000 gallons. 

Frontage. In determining the length of frontage to be assessed, 
it is a simple matter to measure the lots, much easier in fact 
than to go through the house for a list of fixtures, as must be 
done under fixture rates. 

In this estimate it is assumed that on each side of the pipe line 
the length of assessable frontage will be one half of the total 
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length of pipe, after excluding pipe not in streets, the length of 
street crossings, that passing vacant and unassessable lots, etc. 
Then on both sides of the pipe line there will be the same length 
of frontage as there is length of pipe; in this case 105 miles, or 
554 000 feet of frontage. There was an appropriation of $18 000 
from the tax levy, leaving a net amount to be raised of $88 000. 
Assuming that one half, or $44 000, will be assessed on 554 000 
feet of frontage, will make an assessment of practically 8 cents 
per front foot. The remainder of the expense, or $44000, is 
to be raised by meter rates. The consumption was 464 000 000 
gallons per year, of which it is probable that about 65 per cent. 
would go through the meters, or about 300000000 gallons, 
making about 14.6 cents per 1 000 gallons, or about 11 cents per 
100 eubic feet. It should be noted that the consumption per 
capita in this place was low, about 50 gallons daily, and the cost 
of water based upon total pumpage and total expense high, or 
about 23 cents per 1 000 gallons; the meter rates were high, 35 
cents per 1000 gallons. The minimum rate for meter was $10, 
and the amount of water allowed under this minimum about 
28 700 gallons per annum, or about 80 gallons per day. 
Assuming a fully plumbed house on an 80-foot front lot, 
using the above amount of water, the charge would be as follows: 


Assessment, SO feet @ 8 cents............... - $6 40 
28 700 gallons @ 14.6 cents ................ 4 20 
$10 60 


If double the amount of water, total $14.80. : 
Or, assume a small house with one faucet on a 40-foot lot: 


Assessment, 40 feet @ 8 cents............... $3 20 
An amount of water equal at 35 cents per 1 000 

gallons to $5, or single faucet rate; or 14 350 

gallons per year @ 14.6 cents ............. 2 10 


$5 30 


‘Take a smaller pumping system in which the per capita con- 
sumption was about 60 gallons, and the cost of water based upon 
the total pumpage 8.5 cents per 1000 gallons. Total cost of 
works, $80 000; 8 miles of pipe. 
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Total annual expenditure 
Appropriation 


Total pumpage of water, 76 400 000 gallons yearly. Assume 
the same proportion of frontage as before, 8 miles, or 42 300 feet. 
Net amount to be raised, $6 500 — $1 500 = $5000. One half 
on frontage, 2500 + 42300 feet = about 6 cents per front 
foot. Assume that 65 per cent. of pumpage could be measured, 
or 76 400 000 X .65 = about 50 000 000 gallons. Dividing one 
half of the expense, or $2 500 by this, gives a meter rate of about 
5 cents per 1 000 gallons. 

Assume house as before with 80-foot lot: 


Assessment, 80 feet @ 6 cents 

Assume that this is an average service in use of 
water. The average-use per service was 
50 000 000 gallons divided by the number of 
services, 343, making 145 000 per vear at 5 
cents 


For house using average amount of water 
Small house using one faucet and 50 000 gallons: 


Frontage, 40 feet @ 6 cents 
50 000 gallons @ 5 cents 


lf this house had 80 feet of assessable frontage, its bill would be 
$7.30. If it used only 30000 gallons of water per year, its bill 
would be $3.90. 

Take a gravity system in which the per capita consumption 
was about 80 gallons and the total consumption was 427 000 000 
gallons, and the cost of water based on total consumption 8.8 
eents per 1000 gallons. Total cost of works, $555 000; 42 miles 
of pipe. .Total annual expenditure, $37 500; appropriation, 
$8 700; amount to be raised from consumers, $28 800. 

If one half of this sum is assessed on frontage, assuming amount 
of frontage as before, the assessment per foot will be 6.5 cents. 
Assuming 65 per cent. as the proportion of the total consumption 
which can be measured by meter the rate would be 5 cents per 
1000 gallons. 
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The frontage rate was low on the above division of expense, 
and if it was thought desirable to reduce the water rate, the 
assessment could be increased to 8 cents per foot, which would 
reduce the water rate to about 3.6 cents per 1 000 gallons. 

It must, of course, be understood that there was one assumption 
in all of the above cases which may or may not be approxi- 
mately correct; namely, the assumption that the assessable front- 
age on each side of the pipe lines was equal to one half the total 
length of the lines, or that the total assessable frontage was equal 
to the length of the lines. The facts in any particular case would 
undoubtedly be different. If the assessable frontage exceeded that 
of the assumption, the rate of assessment per foot would be less; 
and if the frontage was less, the rate would be greater. This does 
not affect the principle and would not change the rate per 1 000 
gallons for water, which would remain the same in the examples 
given unless the annual expenses were divided differently between 
frontage and rates. 


THE MULTIPLE MINIMUM RATE METHOD. 


This method fixes minimum rates to be paid for different kinds 
of fixtures in use, and a price per 100 cubic feet, or 1 000 gallons, 
for all water used in excess of the amount paid for by the minimum 
rates at the schedule price. As many or as few fixtures may be 
used for the basis of the minimum as is considered desirable in 
each case. 

For simplicity in accounts, it seems better to take only a few 
of the important fixtures as the basis. The method also fixes 
what may be called a total minimum, which allows the use of 
water for all purposes without consideration of the number or 
kinds of fixtures. 

As an existing example of this method, the schedule of rates for 
the water works of the town of Merrimac, Mass., is given below. 
It is proper to state that these works are only recently in operation, 
and the method of water rates has not been tested. All services 
are metered in these works. 
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METER RATES FOR THE MERRIMAC WATER WORKS. 


All water consumers will be furnished with water through 
meters, and the following rates will be charged: 

For 10 000 cubic feet or less annually to one customer, per 100 
cubic feet, 25 cents. 

For more than 10 000 and less than 20 000 cubic feet, annually 
per 100 cubic feet, 20 cents. 

For more than 20 000 and less than 50 000 cubic feet, per 100 
cubic feet, 15 cents. 

No water will be turned on to any premises except upon pay- 
ment of a yearly minimum charge of $6.00. 

This will entitle the consumer to use water at meter rates 
through faucets for all purposes, except as specified below. 

For use in water closets there will be an additional yearly 
charge of $5.00. This will entitle the consumer to use water 
at metered water rates through water closets and urinals of all 


For use in bath tubs, an additional yearly charge of $4.00. 
This will entitle the consumer to the use of water at metered 
‘rates in bath tubs. ~ 

For use of water through hose, an additional yearly charge of 
$5.00. This will entitle the consumer to the use of water at 
metered rates through hose for all purposes, including sprinklers, 
fountains, and troughs. 

The above minimum charge covers the use of water by one 
family or consumer at metered rates for all of the purposes for 
which the water is supplied by the system. No further charges 
will be made until the amount of water used in any quarter 
exceeds at meter rates the amount of the minimum charges paid 
for that quarter. 

Any consumer paying minimum charges seinntaiio to $20.00 
per annum will be entitled to the use of water at meter rates for 
all purposes without regard to the fixtures in use. 

The minimum charges must be paid quarterly in advance 
within fifteen days of date of bill. 

Bills for water in excess of minimum charges will be sent out 
at the beginning of each quarter for the preceding quarter and 
must be paid as above. 

The department will provide, set, and keep in repair the meters, 
except where they are injured by freezing, or by the neglect or 
carelessness of the consumer, when it will repair or replace them 
at the expense of the consumer. They will remain the property 
of the department, and the consumer shall provide and maintain 
a suitable place for them of easy access for reading and inspection. 
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It can probably be said for this method that it will meet the 
first requirement, namely, that of raising a certain revenue, 
better than the assessment method and, in fact, better than any 
other method yet suggested. ; 

It will not meet the second requirement, that of flexibility, as 
well as the assessment method, or as well as a straight meter 
payment without a minimum rate. 

It is exactly adapted to meet the third requirement of providing 
for the use of single faucets, and at the same time securing a 
proper return from fully-plumbed houses, and we believe will do 
it better than any other method. 

It will meet the fourth requirement, or that for the conditions 
in summe, and winter resorts, very well, perhaps as well as the 
assessment method, and much better than a single minimum. 

It does not meet the fifth requirement, or that of providing 
for a very low rate for use of large quantities of water at a “‘ flat 
rate,’’ and no method will which does not include a definite and 
separate provision for an item to meet the fixed charges of the 


system. 


In making the foregoing suggestions, the committee does not . 
wish to seem to condemn or even to criticise any existing method 
of meter rates. Some are, no doubt, working to the satisfaction 
of the works using them, and such works being adapted to those ~ 
methods might find little advantage in changing. 

For works that are not satisfied with their present system, 
for works that contemplate changing from fixture to meter rates, 
and for new works, the suggestions of the committee may have 
value. 

The committee also wishes to express its opinion on the follow- 
ing: 

That it is desirable for the water department to purchase, 
own and repair the meters. 

That all public: buildings, watering troughs, fountains, etc., 
should be metered, whether or not payment is received for the 
water so furnished. 

That all gravity works should be provided with a meter for 
measuring the total draft. 
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DISCUSSION. 

Mr. CLemens Herscueu.* As the Committee on Meter Rates 
has especially desired that its suggestions be discussed and criti- 
cised, the following issubmitted. It has been written out, so as 
to give the careful attention to the subject which its importance 
deserves. 

Very slowly a reform in water rates, made possible by the in- 
vention of house meters that can be manufactured at a moderate 
price, and by their improvement until they have become marvels 
of mechanical perfection, is taking place. But discussions 
such as this keep up the interest, and sometimes, and in most un- 
expected ways (as writer of this could testify), help on the good 
work. 

Simplicity of operation, under the established water rates, ap- 
pears to the writer to be of prime importance, and to attain this 
in the greatest degree seems to him to be reason enough for re- 
jecting the plan of front foot assessment described in the report 
of the committee. 

The substance and service furnished and to be paid for con- 
sists of water, under pressure, delivered into the consumer’s prem- 
ises. It is valuable not only as water, but also as an ever-ready 
safeguard against losses by fire —this last being of value, even 
though no water be actually drawn for a long term of years. 

Water rates may, therefore, very properly consist of two parts: 
water supplied, and water held ready for extinguishing fires. 
Water actually used for extinguishing fires is so small in amount 
during the year that it does not disarrange the accounting to 
omit it from charges to be made. 

We have then the insurance saving to the community by the 
presence of water under pressure, by hydrants, ete., which may 
well be a common charge to the whole community, to be paid for 
out of the tax levy; in a lump sum; or as hydrant rentals; and, 
secondly, water delivered in varying quantities to consumers. 

Now, why it should make any difference to the water depart- 
ment what use the consumer makes of the water received, or 
where he uses it, the writer does not see, except in cases of a 


* Hydraulic Engineer, No. 2 Wall Street, New York City. 


is 
; 


searcity of supply, when luxurious uses — lawn-sprinkling, for 
example — may, by exercise of. police-power, be prohibited jal- 
together, for the purpose of preventing the fellas of any citizen 
to receive a necessity of life. 

The foregoing being accepted, we next arrive, naturally, at the 
selling of water by measure, or by meter. The writer’s concep- 
tion of a water meter is an instrument that will enable the total 
annual cost of a water supply (less hydrant rentals received) “to 
be equitably distributed among its beneficiaries. Everything 
hinges thence on upon people’s ideas of what constitutes Yan 
“equitable ” distribution of this annual cost among the water 
consumers. And this, being an off-shoot of the great subject of 
taxation, gives room for opinion and for argument. 


‘To the writer there is but one simple way, — to charge by quan-. 


tity used and wasted; that is, ‘consumed ” on the premises. 

If manufacturers, especially such as use large quantities of 
wash-water, are to be favored, as an inducement to settle in the 
community, or not to leave it, two ways present themselves for 
exercising such favoritism — their taxes may be remitted in 
whole or in part; or the principle of a sliding scale for water rates, 
based on quantity consumed, can be introduced. 

The business of booming a town by means of charitable bequests 
in aid of coming or existing manufacturers, should not, however, 
be confounded or mixed up with the distribution of the annual 
cost of the water supply among those who receive water. 

If it costs $50 000 annuallyto supply 1 000 000 000 gallons of 
water, this makes the cost per million gallons to that town $50. 
And if anybody pays only $30 for his million gallons of water con- 
sumed , then somebody else must pay the other $20. Shall it be the 
other water consumers,or the tax levy of that town? Asa public 
or communistic enterprise, thus to relieve present, or to tempt 
intending resident manufacturers, there would seem to be more 
- teason for meeting such charitable expenses from the coinmon 
tax levy, than for saddling them upon the water takers alone. 

For municipal water departments, this is not a parallel case to 
making a difference between wholesale and retail rates for an ar- 
ticle offered for sale, for the reason that in the case of such articles, 
& profit is to be arrived at; and wholesale rates, though they 
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include a smaller profit per unit of measyge than do retail rates, 
yet produce more of a profit in the aggregate. 

But municipal water rates are not based on, or intended for the 
making of a profit. Their aim is merely to distribute in an equit- 
able way, after the manner of mutual companies properly man- 
aged, such as savings banks, etc., the annual cost of carrying on 
the business, athong its beneficiaries. 

Should, however, the sliding scale of water-rates, from retail 
to wholesale quantities, be adhered to in the case of private water 
eompanies, or in the case of municipal water works who wish to 
range themselves in the company of sellers at wholesale and re- 
tail rates, such a Sliding scale, diminishing with an increase of 
consumption, can readily be made to favor the large consumer, 
In such cases, the sliding scale should not include a temptation 
to consume more water for the purpose of attaining a lower rate 
and a lower aggregate charge. 

An objection to meter rates, often heard from, relates to low- 
priced tenement houses, where waste is liable to go on in excessive 
amounts, and is not brought home to the wasters by the one 
meter in use as it is where only one family occupies the house: 
hence great outery and objection from the owners of such tene- 
ments. But the remedy is clearly the use of more meters; one 
on each floor, or if need be, one to each family; precisely as the 
gas company manages such cases. There is no way to gain the 
active and continuous coéperation of the public in keeping their 
- plumbing in order, and in shutting off the water when it is not 
being drawn for use, except by causing the result of any neglect 
on these lines promptly to appear in the next quarterly or monthly 
bill for water used and wasted. é 

It is to be regretted that the report of the committee gives re- 
newed currency to the exploded fallacy that, with a gravity supply, 
“it costs no more (within certain limits) to furnish a large amount 
of ‘water than a small one.” This is equivalent to saying that 
wastefulness costs no more than thrift, and the day when this 
shall be true is surely as far distant as the suspension of the action 
of the force of gravity, or of that of any other law of the universe. 
The statement made by the committee is apparently — but only 
apparently — true for one vear of operation, but is evidently not 
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true for ten or twenty-five years, or longer. Working on the basis 
first named has called for tens of millions of dollars of expenditure 
for “extending the water works ” in the United States, when for ten 
and twenty-five years, even for fifty years, such expenditures should 
have been uncalled for and unnecessary. It also breeds a spirit 
of wastefulness in any community, with an article costing - money 
to procure, which later it is exceedingly difficult again to remove. 
It has been largely responsible for that very disinclination to use 
reason in the management of water works, which the report of 
the committee aims to. annul. No city receiving and paying for 
water by meter would ever think of putting forth such doctrine. 

It is well to remember that cases are on record in which by 
nurture of the spirit of wastefulness, cities have attained a con- 
sumption on certain days of fully ten, and even twelve times the 
quantity which was ample for all their needs, and it requires no 
argument to prove that such cities have paid, and are paying, 
much more for water than they should, be it furnished by gravity , 
or by pumps, or both. 

House meters are necessary for the prevention of waste on the 
consumer’s premises. Equally necessary for the prevention of 
wholesale waste out of street mains and conduits, and, generally , 
to enable a proper accounting to be made of the whole operation 
of the works, are Venturi meters on these mains. The experience 
of the Metropolitan Water and Sewerage Board of Massachusetts 
should be. conclusive on’ this point; not to mention that of the 
East Jersey Water Company, the details of which (this being a 
private water company) are, however, not so easily procured. 

Nor can a counting of pump strokes take the place of a meter. 
record, whether this be an occasional one, or a graphically contin- 
wousone. In fact, it has repeatedly been shown that the only way 
to keep a pump constantly in order is to have its pulse felt from 
time to time, or daily, by a meter; and to make repairs on valves 
or do other overhauling as the meter shows the need of them 
Without such watch upon the pump, counting the strokes may re- 
sult in a variance from the truth of anywhere from 20 to 40 per cent. 

As a final consideration, and with reference to flexibility of 
rates from one year to another, the writer suggests discounts on 
bills paid, or to be paid, precisely as this end is attained by the 
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general tax levy, or in the management of mutual savings banks, 
or mutual life insurance companies. It is very true that it is 

difficult to foretell the income and expenditures of a water depart- 

ment, and, generally, that the historian has a clearer field than 

the prophet. But such estimates need be no more embarrassing 

to the water department than they are to the other communistic 

enterprises above named. 

All perfection in this world, or approach to it, is generally 
reached by successive steps of improvement and of approxima- 
tion. Let any fair and competent estimate be made, therefore, of 
_annual income and expenditures for the ensuing year; make an 

“overlay,” precisely as the tax levy does, to prevent shortage, 
and then let the water takers have the benefit of the surplus, either 
at the office in cash, or as a discount on the next quarterly: bill, 
or annually. Such annual rebate might even be’made a popular 
feature of the conduct of the water department, awaited with 
interest, and no doubt meeting praise and blame, according to 
amount of cash thus put into the pockets of the water takers— 
where now there is blame only. 

We have thus arrived at the conclusion that waste should be 
prevented and water paid for as gas or the electric fluid is managed 
and paid for: namely, strictly by measure of substance con- 

‘sumed on the premises through the meter of the party furnish- 
ing it, at uniform rates to all consumers, with the additional and 
superlative attraction that all profit (or'in case of private water 

. companies, all excessive profit, if any), made during any one year, 

is returned to the customer, pro rata, at stated intervals. 

Mr. Auten Hazen.* The report of this committee marks 
an important forward step in the question of fixing meter rates. 
It recognizes a fundamental principle which, if carried to its logi- 
cal conclusion, would go a long way towards doing away with the 
objection to meters. 

It is altogether reasonable that the income to be derived from 
the sale of water should be made up of two parts, one of which is 
dependent upon the amount of water used, and the other of which 
is not. The latter class of expenses is represented by long lines 
of pipe, and by other parts of the system provided and not directly 


* Consulting Engineer, New York City. 
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affected by fluctuations in the amount of water used, by the ex- 
penses of meters, services and book-keeping, and administration 
expenses generally. 

Recognition of the fact that a certain proportion of the income 
is to be obtained for these matters, that is to say, as payments for 
the sake of having water available when it is wanted, will allow 
a lower price per thousand gallons to be put on water sold by 
meter. This will tend to prevent much of the dissatisfaction 
with meters, which comes, I think, from the feeling that the 
amount paid under existing schedules is often in excess of the fair 
yalue of the service, and I am afraid that there are cases where 
this feeling is fully justified. 

The report of the committee will also tend to the simplification 
of schedules of meter rates, and to the adoption of more uniform 
methods. The variations of the schedules in use in different 
cities are surprising. A few years ago I prepared a diagram show- 
ing the amount of water which could be bought at meter rates in a 
year for given sums of money in a number of cities. This diagram 
is reproduced herewith (Plate I), and also a tabulated statement of 
some of the quantities. 

TABLE SHOWING THE CosT OF THE QUANTITIES OF WATER STATED 


AT Meter Rates 1n Various Cities, 1r DRAWN DURING A 
Perrop or One YEAR. COMPILED IN 1899. 


Quan tity of Water Quantities in Thousands of Gallons. 

‘ater per 

Annum | io | 20 | 50 | 100 | 200 | 500 | 1000 2000 | 5.000 | 10 000 

| 

Grand Rapids|$5 00.$5 00/86 33/813 33/826 66|$66 66/03 33/8186 66| $366 $600 00 
00/10 00/10 00} 10 00} 10 25 50 00] 100 00} 250 500 00 

Milwaukee, 1 60) 2 20| 4 00| 7 00] 13 31 00) 61 00] 121 00} 301 00| 601 00 

Albany, 6 00! 6 6 00] 8 00| 16 40 00} 80 160.00! 400 800 00 

Reading, 5 00| 7 70/13 80| 21 20] 30 40) 48 10] 70 00| 110 00| 220 00) 385 00 

Madison, 4 50} 5 20/16 00] 23 20] 36 60| 62 00} 85 00| 130 00| 330 00) 660 00 

Syracuse, 5 00] 5 00| 9 20] 18 50] 30 70] 73 10/105 00| 165 00) 240 00} 465 00 

Berlin, 5 40/ 6 60/10 70| 17 60| 31 20] 72 00/140 00/ 280 00} 680 00|1 370 00 

Lawrence, 5 00| 5 00'10 00} 20 00] 39 00] 93 00/170 00| 320 00} 720 00/1 300 00 

Pittsburg, 5 00} 5 00/10 00} 20 00} 40 00/100 00/195 00) 345 00} 600 00/1 000 00 

Providence, | 5 00} 5 00/10 00} 20 00} 40 00/100 00/205 00/ 400 00! 900 00 

Paterson, 5 00} 7 10/14 20| 28 40] 54 00} 89 00 

Paris, 4 00) 6 40/12 00] 24 00] 48 00/115 00/220 00) 380 00} 760 00/1 300 00 

Fall River, | 2 80| 5 60\14 00| 27 40| 53 20/110 00|200 350 00] 730 00/1 200 00 

Newton, 10 00/10 00'17 50} 35 00] 70 00/175 00/350 00} 600 00/1 000 00/1 500 00 

‘ , 5 00/10 00 25 00 50 00/100 00/250 00/470 00} 850 00 

Average, $5 25)$6 36/11 80) $21 50/$39 90/$90 50/166 00/$300 00| $535 00| $899 00 
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The difference in local conditions, in the cost of water, ete, 
may justify many of the variations in these meter schedules; bug 
certainly such conditions cannot account for the wide differenceg 
shown, and particularly for the way in which the charges some 
times increase with progressive amounts of water used. 

Some of the cities represented were clearly selling water to 
their largest consumers for less than the cost of producing and de 
livering it, at the same time charging small consumers rates pros 
portionally above those necessary on an equitable basis for meeting 
the requirements of the works. 

It is only fair to say that this information was collected some 
years ago, and that many of the cities represented have since corm 
rected their schedule of rates. I present it without revision te 
illustrate the wide and unreasonable fluctuations in different 
cities, and not as a basis for criticism of any individual case. 

It will be noted in the diagram that two of the schedules shown! 
namely, the new schedule of Berlin, Germany, and the schedulé 
of Milwaukee, have anticipated to some extent the report of ou 
committee. That is to say, a charge of $3 per year for the services 
is made at Berlin, and of $1 per year at Milwaukee, and all water? 
used is charged for at meter rates in addition to this, the ideg 
being that the first item is an approximation to the expense of 
maintaining the service and meter, although the Milwaukee rate 
is undoubtedly too low: to do this. 

In large cities this scheme has something to recommend i 
The proportion of the total expense, which varies with the quaie 
tity of water, would generally be larger in a considerable city, 
where the water works are used to a large per cent. of their ulti# 
mate capacity, than it would be in smaller towns, and particularly 
in places where works have been recently installed and the com 
sumption is only a fraction of that which might be supported 
_ from existing works. 

The method used at Milwaukee and Berlin is in line with the 
recommendations of the committee, but it is even simpler, and 
it seems to be particularly adapted to the larger cities. ; 

I indorse the report of thé committee most cordially, at tha 
same time recognizing, as does the committee, that the exae® 
method of distribution and computation employed cannot be@ 
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their largest consumers for less than the cost of producing and des 
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committee. That is to say, a charge of $3 per year for the service 
is made at Berlin, and of $1 per year at Milwaukee, and all water 
used is charged for at meter rates in addition to this, the idem 
being that the first item is an approximation to the expense of 
maintaining the service and meter, although the Milwaukee rate 
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‘in places where works have been recently installed and the cone 
sumption is only a fraction of that which might be supported 
_ from existing works. 

The method used at Milwaukee and Berlin is in line with ti 
recommendations of the committee, but it is even simpler, and 
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Mniversal one, but must be subject to study and adaptation to 
local conditions. 

Mr. Epwarp W. Bemis.* It has been necessary in my con- 
@uct of the water department in Cleveland to study this question 
Wery carefully. To-day Cleveland has one fourth as many meters, 
and meters one fourth as much water as the entire total shown 
in the table presented by the committee. We have in use now 
49000 meters; four years ago we had only 3000. We set 2 600 
jast month and will set as many more this month. We will set 
15000 this year. We have now everything metered except about 
95000 house services. We have metered about 40 000 services, 
large and small, and we are metering the others as fast as we can. 
Byvery service requiring a meter larger than a -inch is metered — 
Syery city building, every schoolhouse, every drinking fountain. 

Having studied the question in this way, I should like to speak 
of one or two matters which are suggested by this report. 

Pirst, it seems to me that the discussion by Mr. Herschel has 
Merit in calling attention to the fact that even in a gravity supply 
tie waste of water is important, and for the reason which he has 
Mentioned but which the committee did not seem to take into 
@ecount, viz., that every ten or twenty years you have to extend 
your plant to reach new sources of supply, if there is a large waste. 

The feature of the report of the committee which struck me as 
Deimg very valuable was the idea of making the abutting land pay 
for the fixed charges, a matter which I notice Mr. Hazen has ap- 
proved. That is certainly admirable. I have often desired in- 
formation as to the extent to which abutting land pays for laying 
the water-pipe in the first place. I understand that in Milwaukee 
that is done in the case of all 6-inch mains outside‘of street in- 
fersections -— that the entire cost of laying 6-inch mains is paid 
By @ special assessment on abutting property. A recent law in 
Ohio allows that to be done, and it is being done. For instance, 
Bakewood, a suburb of Cleveland, is laying its water mains in that 
Way. 

nad it seems to me that this is a very currect method, and one 
Boe at all out of harmony with the report of this committee, be- 
Seuke the laying of a water main increases the value of the land 
* Superintendent of Water Works, Cleveland, Ohio. 
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on the street more than the cost of the pipe. I hope some of the 
gentlemen here who know something about this matter will give 
us some information as to what other places, outside of Milwau- 
kee and one or two cities I know of in Ohio, are doing in the way 
of making special assessment for laying water mains. That is 
certainly a matter which ought to be inquired into. 

The difficulty, however, in applying the principle of the com- 

mittee to the assessing of water rates, is, I think, especially to be 
considered in the case of large cities that already have their water 
supply. It looks to me like an admirable system in theory, and 
one which I think would work well in the introduction of a plant in 
a community, but there would be certain difficulties in applying 
it to a large city like New York or Boston or Philadelphia. There 

“would be the conservatism to be overcome in the community, the 
application of a new principle of taxation for water works, some- 
thing different from what the people are accustomed to, and 
something with which they are unfamiliar; and while that is not 
a fatal objection, it will, I fear, make the introduction of such a 
reform very slow; and it may, therefore, interest members of the 
Association to know how we attempted to tackle the problem 
in Cleveland. 

We had to face the same difficulty which the committee had 
to face in introducing meters. We wished to make them popular, 
and we wished at the same time to foretell to some extent what the 
effect on our revenue would be. Of course we could not do that 
fully at the start. We have learned since much more than we 
knew at the time as to how little water is used by the average 
house consumer. We have had an analysis made of our 30000 
meter bills which were presented for payment in April; and I 
find that, excluding about 4 000 large meters, one half of all the 
rest average only 2 000 feet of water in six months, and one half 
of that number, or one fourth of all the residences, average only 
1 500 feet, the other quarter of the residences averaging 2 500, 
making one half, or over 11 000 — about 12 000 of our residences 
out of those that we have metered — averaging only 2 000 feet of 
water. 

In order to prevent too great a fall in revenue, and yet not in- 

_ terfere too much with the aceustomed mode of getting revenue, 
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we adopted a series of minimums based on the assessment rate. 
Qur rates were low anyway to start with, and yet we wanted a 
minimum so low that everybody would gain something by having 
ameter. It would not do, therefore, to have one minimum for 
#-inch meters, but the great problem was how to fix a minimum 
for #-inch meters, and yet make it an object for everybody to have 
a meter if he were prudent in the use of water. We adopted 
four minimums to start with. Those whose annual rates were 
$4 or less could have a minimum of $2.50, unless they used more 
water. Of course if they used more than $2.50 worth of water 
they had to pay for it, but they had to pay $2.50 anyway. That 
was paid in semi-annual installments, $1.25 each six months. 
For those whose annual assessments were $7 or less, there was a 
$4 minimum, payable semi-annually. For those whose assessment 
tates were $10 or less, the minimum was $6, and for all others 
having a §-inch meter the minimum was $8. Of course these 
particular figures would vary in other cities, but the idea of hav- 
ing four minimums struck us in Cleveland at the time as perhaps 
the only practical solution of the problem. We have since reduced 
those four classes to two, and we now have a $2.50 rate for those 
whose assessment rate is $7 or less, and a $5 rate for all others 
using a $-inch meter. 

The other plan that we considered was the Milwaukee plan. 
Milwaukee, as you know, has between 30 000 and 40 000 meters, 


—nearly 40 000, — which have been put in at the expense of the 


consumers of late years. There they do not have any minimum, 
but they charge a dollar a year for reading the meter. That sys- 
tem has its advantages, but the trouble with that, as we thought, 
was that if the city is advertising that it is putting in meters for 
nothing, as we did, we didn’t think people would quite under- 
stand our turning around and charging them for reading the meter, 
and we really accomplished the same thing by our minimums. 
Our minimums do actually average two dollars a year for all the 
house meters in the different classes. So we have accomplished 
what they have attempted to do in Milwaukee, and we have at the 
same time met the great objection that has been raised by physi- 
cians against meters, that people wouldn’t use enough water for 
their health, particularly in the poorer sections of the city and 
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where there are very hard landlords; for with our very low rate 
for water, of 40 cents per 1 000 feet, the minimum of $6 would 
allow the use of 129 gallons with a meter every day. So we en- 
tirely spiked the guns of those who were objecting to meters on 
the ground that they would restrict the consumption unduly. 

Now we do not consider that scheme as scientific as that sug- 
gested by the committee of having fixed charges apportioned by 
special assessment, either on the entire land, which they intimate 
might be the better way, or on the improved property , which they 
think perhaps would have to be done as a matter of practical ex- 
pediency. But I think, perhaps, it is easier of adoption and 
would accomplish a great deal in the way of getting at what we are 
after in cities that already have adopted the assessment rates, and 
where it is desirable to introduce meters without waiting fee too 
great a reform in the method of obtaining revenue. 

(By letter, September 26.) On further consideration of the re- 
port of the committee I conclude that this suggestion — to have 
the fixed charges paid by a special assessment on improved prop- 
erty —is not very different from the proposition that the city 
should pay the water department a liberal amount for fire pro- 
tection and water for other public purposes, and should raise this 
amount out of the general tax levy. This would secure money 
not only from improved’ property, but from the unimproved, 
which the committee admits ought to pay something. This would 
not interfere with the suggestion I made in my discussion in New 
York that 6-inch mains should be laid by special assessment on 
all the abutting land. 

Mr. CHartes W. SHERMAN.* The committee, although they 
do not say so in so many words, practically recommend a flat or 
_ uniform price for metered water after the minimum assessment 

has been paid. That is undoubtedly desirable in theory, and in 
many cities, perhaps, can be practically applied with satisfaction 
to all parties. It is not, however, always possible to do that, 
especially in the case of private water companies. A number 
of rates per 100 cubic feet or per 1000 gallons is sometimes 
practically necessary. And in that connection I want to state as 
an example of “‘ how not to do it” the rates of a private water com- 


* Civil Engineer, Boston, Mass. 
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pany in Indiana which recently came to my attention, those rates 
having been fixed by the franchise of the company. 

For a consumption not exceeding 100 gallons per day the rate 
was to be 40 cents per 1 000 gallons. For a consumption between 
100 and 200 gallons per day the rate was to be 30 cents; between 
200 and 300 gallons it was to be 25 cents; and between 300 and 
1 000 gallons per day the rate was to be 20 cents per 1 000 gallons. 
No rate was fixed above 1 000 gallons perday. As you will readily 
see,a customer using between 200 and 300 gallons will pay the 
25-cent rate for all his water; consequently there will be a point 
under that rate at which a man using say 201 or 202 gallons per 
day would pay a less total sum than a man using 190 or 195 gallons 
per day, if the rates were strictly adhered to. As matter of fact, I 
believe this particular company has made it an office rule that 
they would charge no party more for a smaller quantity o1 water 
than he would have to pay if he had used a larger quantity, al- 
though I do not know that that is specifically advertised. Under 
the company’s rule there would be a certain range of consump- 
tion within which, therefore, the bill would remain the same 


‘whether the party used more or less. 


What I wish to emphasize is the desirability, in case a vari- 
able meter rate seems necessary in a water system, of following 
a method by which the first 10 000 gallons per quarter, or what- 
ever is a convenient unit, be charged for at one rate, and the next 
10 000 gallons or some other fixed quantity of water, be charged 
for at the next (reduced) rate, the higher rate, however, applying, 
even in the case of a large consumer, to the first fixed quantity 
of water. 

Mr. Water H. Ricnarps.* Mr. President, this subject is 
of interest to every water-works superintendent, if not at the 
present time, it is likely to become so very soon, because it is 
evident that we all will have to use meters in order to have water 
enough to go around. As to the rate, it seems to me that it is 
simply a business proposition. You have got so much water to 
sell. It has cost you so much to get it to the point where you 
wish to deliver it. Now, if you divide what it has cost you, that 
is, interest on your outlay and the cost of maintenance, by the 


* Superintendent of Water Works, New London, Conn. 
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number of gallons you can furnish, you get, approximately the | 
lowest rate per 1 000 gallons. After you have got the water into 
the city, then it costs you something to get it into a house, and 
for a large quantity it costs you more than for a small quantity; 
hence you should have a minimum rate which varies. That is, 
& minimum rate for a small service pipe would be less than a 
minimum rate for a large service pipe. And I think we should 
have different rates, — that is, the rate should be less for a large 
quantity than for a small quantity. For I think we should 
consider somewhat what water is worth to the man who uses it. 
Of course it is worth more to the man who drinks it than it is to the 
man who uses it for manufacturing purposes — to make steam — 
and that should be considered in making up the rates. There 
is a large expense to keep the water pure; sometimes it has to be ~ 
filtered, and all that is for the benefit of the householder — the 
man who drinks it — and hence he should pay a larger rate than the 
man who wants the water only for the purpose of making steam. 
It seems to me that each city should have a rate based upon its 
own peculiar circumstances, depending largely on what the water 
costs, but also upon other considerations. 
Mr. T. H. McKenzie.* There is one point which I think the 
committee have not covered in their report; that is, the matter 
of the life or term of usefulness of meters, or the length of time 
they can be used before they have to be removed and new ones 
substituted. I haven’t very much experience with meters, but 
I will mention one instance where we put a 4-inch meter into a 
mill. At the time we put it in the mill was running only nine 
hours a day, but afterwards they commenced to run twenty-four 
hours, and in three years and a half the meter was practically worn 
out. We found out the condition of the meter in this way: the 
mill was using some 350 000 gallons of water perday ; they substi- 
tuted pumping for some uses — for cooling the furnaces and that 
sort of thing — and used our water only for boiler purposes; we 
found that certain days, when they were running perhaps six or 
seven hundred horse-power, the meter scarcely moved. Of course 
most of the small water works do not have facilities for testing 
meters and determining when they are worn out and when they 


* Treasurer Water Company, Southington, Conn. 
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ghovld be removed. I think that people who have had a large ex- 
perience with meters can tell us sémething as to the ordinary life 
of a meter, either in terms of years or in quantities of water passed 
by the meter. 

Mr. Hueu McLzean.* I suppose this committee’s object was 
to report on a uniform rate for selling water. Now; as I under- 
stand it, what we want to get over are the objections to putting 
in meters by devising some rate which will be as equal and equit- 
able as possible; for instance, we put a meter in for a consumer, 
and the rate, we will say, is a sliding rate of 15 cents a thousand 
for the first 100 000 gallons, 10 cents for the next 200 000 gallons, 
and for all over that it is 5 cents per 1 000 gallons. We want to 
make it as easy as possible to get the meters in. Some user would 
say, “ Why must I pay 15 cents for all my water?” And another 
would say, “‘ Why should I pay 10 cents for mine? ” 

The idea I advanced at our meeting in Boston was to abolish 
thuse different rates, and to have one flat rate for all consumers, 
and in that way get rid of the objection to putting meters in, and 
make the matter very simple. The small consumers say, ‘‘ We 
are citizens, we are equal shareholders in the water department 
with the large consumers of water, and we are entitled to have the 
water at as low a rate as the largest consumers; in fact, we ought 
to have the preference because we use it to drink, and to keep 
clean, and they use it for power and manufacturing purposes.”’ 
When you start to put meters in, that objection faces you right 
away. So I argued in favor of abolishing the different rates and 
making one flat rate, which shall be as low as possible and keep the 
revenue up to what it was before. 

Carrying out that idea, our water department has abolished the 
15-cent rate, and we have now only two rates,— the 10-cent and 
5-eent. By abolishing the 15-cent rate we lessened our revenue 
about two thousand dollars, but we added meters so that we in- 
creased our revenue about two thousand five hundred dollars 
and decreased our consumption from 159 to 105 gallons per 
capita —a saving of two million gallons a day. Now we pro- 
pose to continue, and on the first of January we may abolish the 
10-cent rate and have only one flat rate, and we expect the peo- 

* Member Water Board, Holyoke, Mass. 
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ple will then allow us to put meters in, because we can say in all 
justice, “‘ This water belongs to the community, to all the citizens 
equally; and we propose to see that it is sold at. the same price 
to all.” As it is now, the man who is using a small quantity pays 
twice as much for it as the man who is using a large quantity; and 
how can you stop that injustice, the giving of that benefit to the 
large consumer over the small consumer, unless you have one 
flat low rate? 

- Many business interests to-day are consolidating, and as a result 
they are getting water at the cheap rate. For instance, a mill 
which used 200 000 gallons of water every month paid 10 cents 
per 1000 gallons for it. But 20 mills combine under one name 


‘and call themselves the American Paper Company, or whatever 


name they choose, and the 20 mills have their water bills lumped 


- together, and they get all their water above the first 200 000 gallons 


at the 5-cent rate. Nowhow are you going to stop a consolidation 
like that from robbing your department, ‘because the various 
concerns become one individual after they have consolidated, 
and they will buy the water as one and not as many? 

The only fair, equitable way for a municipal department is to 
sell water to all the citizens at the one flat rate, which shall be as 
low as possible and yet furnish the revenue necessary to operate 
the department. 

Now so far as the recommendation to assess property is con- 
cerned, I think that would be a step in. the wrong direction. It 
would be in the line of double taxation. You might just as well 
argue that you should tax property for putting in gas pipes or 
electric-light wires or street railways. All those things increase 
the value of the adjoining property, and the owner of the property 
really has to pay for the improvement in value by increased taxes. 

I think the simplest way is to charge so much annually for 
every hydrant for fire protection. That guarantees you a stated 
amount for each hydrant set by the department. As far as meters 
are concerned, the preferable way in my opinion is to set up the 
meter for the consumer and charge him a certain per cent. on the 
cost of the meter and for the labor in maintaining it, keeping it in 
good condition and reading it. If a meter costs $12, charge 


- him say 10 per cent. on the investment, and that will be coming 
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back annually in the form of interest on the money you spend 
for meters. There should be only one price charged for water, 
just the same as there is only one price for any commodity that 
the government sells. Gas is sold at so much a thousand feet, 
the same to everybody; electricity so much a kilowatt; and 
water should be sold in the same way. That is justice, and all 
citizens are entitled to it. 

Mr. Frank L. Fuuier.* It has always seemed to me that the 
first use of water was for the householder, for the man who has to 
use it to supply his family. This is what the system is pri- 
marily introduced for. Now, why should a man who uses water 
for profit get it for a less price than a man who uses it from neces- 
sity, who must have it for the use of his children and for the 
ordinary domestic purposes? I think probably the large per- 
centage of domestic consumption is by families in moderate cir- 
cumstances, -—a good many of them poor families, — who 
cannot afford to pay too much for their necessities. Why should 
aman who makes money out of the water, who uses it for manu- 
facturing purposes, for making steam, etc., get it at a less price 
than the man who makes nothing out of it, but who uses it from 
necessity? In Wellesley we have one rate, and I thoroughly 
believe that, for the ordinary country town, that is the proper 
method. The greenhouse people there say, ‘‘ We are using this 
water in our business, we get our living from our greenhouses, 
and we think we ought to have it at a cheaper rate.” But our 
reply has generally been, ‘“‘ You use*the town water because it is 
the cheapest water you can get; it is cheaper for you to use this 
than it would be to pump it yourselves; you make money out of 
your flowers, and why shouldn’t you pay just as much for the 
water as the ordinary man who has a family, who makes nothing 
out of the water? ”’ It seems to me that there is a good deal of 
force in that afgument, and, so far as my observations have gone, 
that a reasonable flat rate is the better principle to go on. 

Mr. F. A.W. Davis.t This discussion may be getting tiresome 
to some of you, but the questions present so many different 
features and affect such different interests that it takes some time 


* Civil Engineer, Boston, and member water board, Wellesley, Mass. 
t President, Indianapolis Water Company, Indianapolis, Ind. 
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to go over the entire ground. Some suggestions have been made 
which I should like to answer. I am not going to criticise the 
report of the committee, for I think that it is an able report, and 
it certainly shows that the committee has spent a good deal of 
time upon it and given the questions considerable thought. 

The reasons for setting meters are different. Some of them are 
as follows: 

1. To stop waste. 

2. To increase the revenue. 
’ 3. To avoid increasing the size of the mains. 

4. To prevent surreptitious use of water. 

5. To prevent one neighbor from supplying another.. 

6. To ascertain if consumers are paying as much as they should. 

There may be other reasons, but these are sufficient. : 

It is somewhat experimental to set meters to increase the 
revenue, for it has often proven the means of reducing the revenue. 

As to the use of meters making it unnecessary to increase the 
size of mains, it is questionable.. Mains should be adequate and 
of sufficient size, for we are not at all times able to determine if it 
is legitimate or illegitimate use that incapacitates certain mains 
from delivering a reasonable supply to the citizens on the lines. 

To prevent surreptitious use and neighborly accommodation is 
commendable. 

So it is, in setting a meter, to ascertain if the quantity of water 
taken and paid for under the flat rate is greater than it should be. 


It has been found in the experience of nearly every water works 


that there are cases where the quantity of water used does not 
yield a revenue of one cent a thousand gallons. 

The waste problem is comparable to that of taking coal without 
pay. A man without money, and with a family to warm, gets a 
wheelbarrow and helps himself to the coal pile of the water 
works. His visits become frequent and by and by he is detected, 
arrested, and sent to the workhouse. The man who wilfully 
throws down the hose on the lawn, turns it into the sewer or street, 
or allows his fixtures to run continuously, does for the water 
works the same thing as the man who takes the coal away in the 
wheelbarrow, the only difference being that in the first case.the 
family get some benefit from the coal, while the man who wastes 
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the water gets no benefit for himself or others, and yet he gets 
away with the coal of the company. It may cost the company 
only hundreds of pounds of coal to furnish that man water, but if 
he makes it cost thousands of pounds of coal, he does the same 
thing as the man who takes it away in the wheelbarrow, for they 
both get away with the coal of the company without compensation. 
In this case, it would seem that a meter is necessary to correct his 
conscience. 

As to the rates for metered water, they should be adequate to 
meet the réquirements of the works in the city where located. 
What is just and equitable in one place may be onerous and 
burdensome in another. A single-rate is not proof against trouble, 
and, as a matter of fact, is not more equitable than the graduated 
rate. The one rate may be fixed at*what seems a safe basis. 
Then comes a time of depression in business which forces econ- 
omies in every way, and the water department comes in for a 
reduction of its revenue by reason of the decrease in the demand 
for water, so that the revenue will not pay interest and operating 
expenses. The deficit must be met by raising rates or increasing 
taxes, to which there would be serious objection on the part of the 
people. Often the raising of the rate, or increasing taxes, means 
loss of power by the political party in control. 

There is less office work in a single rate, but the graduated scale 
saves the department from embarrassment and loss, and is safer 
as a business proposition than the single rate. The single rate 


‘may be more popular, but it does not save the department from 


trouble. If you tax your memories, you will recall that the 
single rate is often shaded for large consumers, notwithstanding 
the fact that it is intended to be alike to all. When the shaded 
tate becomes known, then there is trouble. Objections are 
made to giving a lower rate to manufacturers using a large quan- 
tity of water. The graduated scale permits furnishing them 
water at a rate based upon the quantity used, and it is not a viola- 
tion of the rules of the department governing rates, and is in 
accord with the business methods of the country. A man who 
puts forth energy and skill is entitled to recognition of his ability. 
Without some incentive, the best results are not obtainable. 
A man who establishes a business and becomes a large consumer 
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of water is entitled to have the water furnished at the lowest 
possible rate that is fair to the water works, for the reason that 
his establishment adds value to the city and he becomes a large 
tax-payer and a supporter of a large number of people by furnish- 
ing them employment. 

Often at the one low meter rate, the earnings of many of the 
meters are not equal to the cost of reading the meter, let alone 
paying interest and the maintenance of the meter. 

A reasonable frontage tax is justifiable upon property along 
a street in which a new main has been laid until there is sufficient 
business developed on the main to prevent a loss to the city. In 
the case of a private company, the city pays the company a 
hydrant rental which covers all the water used for fires and the 
flushing of sewers. It is generally supposed that the hydrant 
rental is an expense to the city not reimbursed, but the taxes paid 
by the water company on its mains and hydrants, and the taxes. 
paid by the people who were induced to build houses on the street 
by reason of the laying of the main, constitutes a permanent 
source of revenue to the city, which usually exceeds the amount 
paid for hydrant rental, besides adding to the value of the property 
along the street in which the main is laid. 

Frontage tax can be imposed by the city, and is a means of 
obtaining revenue that a private company cannot avail itself of. 
In the case of the city, if the revenue is not sufficient, the tax- 
payers are obliged to keep on maintaining the works and paying 
the interest upon the bonds issued to build the works. The’ 
bonds and stock of a private company are often held by estates, 
retired business men, orphans, trust companies, and savings banks. 
Therefore, the company should not, under any circumstances, 
make rates that would. not at all times and under all circum- 
stances furnish sufficient money to maintain the water works, 
pay interest upon the bonds and a reasonable dividend to the 
stockholders. By so doing it gives stability to its securities. 

Meter rates should be graduated so as not to furnish more 
water for less money or induce a waste, in view of the constantly 
increasing cost of water, made so by expensive filtration systems, 
getting water from a greater distance, and the storing of water 
. which is made necessary by the water’s continually growing 
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seareer. To me it does not seem like a reasonable business propo- 
sition to make the same rate for 100 as for 1 000 000 gallons. 
If the one rate is made too high, then the department does not 
get the business; if too low, it is equally unfortunate. I do not 
know of any water works that does not recognize the principle 
in a flat-rate schedule by selling the second bath or closet at less 
than the first. If this is right in a flat-rate schedule, why not in a 
meter schedule? 

Mr. W. C. Hawtey.* I think we must all recognize that this 
report is a step in the right direction, and one which will be of 
benefit to a great many water plants. [ do not, however, want 
to leave it in the position of its being the unanimous opinion of 
those present that this is a principle which will apply in all cases, 
and that the rates computed in the cases cited — 5 cents to 15 
eents per thousand gallons — are rates at which our private com- 

. panies should be selling water. .As a rule the rates which private 
companies can charge are fixed in their franchises, and it is an 
absolute impossibility to change them in accordance with any 
suggested schedule, however desirable that schedule may be. 
This report enunciates a principle which can be followed by many 
municipalities, but it cannot be followed by more than a very few 
private water companies. 

There is one matter which occurs to me in connection with this 
report regarding the assessment on frontage. That is probably 
a very equitable way of getting at it in a small town. But in 
these days of skyscrapers and apartment houses, I think that 
the height of the building should enter into the assessment, 
especially in the larger places. 

This matter of a uniform rate is simply a edison of wholesale 
and retail business. You cannot draw the line too finely, and 
undoubtedly a flat rate is the proper thing in a majority of the 
smaller places; but any water works man knows that it costs 
more money so sell ten million gallons, we will say, in a year 
through one thousand meters than it does to sell ten million 
gallons to half a dozen consumers through half a dozen meters. 
There is the care and maintenance of the meters, the bookkeeping 
and reading and all that sort of thing entering into it, and it is a 

* General Superintendent, Pennsylvania Water Company, Wilkinsburg, Pa. 
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question of the cost. You cannot make a uniform price any 
more than the storekeeper can put his calico and his silk at a 
uniform price. 

The opposition to meters, in my experience, comes from two 
sources,— ignorance and politics. Once in a while we get a com- 
bination of the two, as we have recently in a western Pennsylvania 
city, in which the ignorant politician has made an exhibition of 
himself which I think surpasses anything which has ever been seen 
in this country previously. But once the meter system has been 
introduced and people have become used to it, it would be many 
times more difficult to take the meters out, and go back to the 
fixture rate, than it was to introduce the meters in the first place. 

One gentleman in discussing the report, as I understood him, 
expressed the idea that no difference should be made between the 
uses to which the water should be put. My experience is that you 
must make a sharp distinction between the water that is used for 
fire protection and that used for other purposes, especially in the 
smaller classes of miils, such as those which do not come under 
the Factory Mutual Insurance Companies. They will want a ~ 
4-or a 6-inch service where a 2-inch or a 3-inch would be ample, 
and they will want to attach their sprinkler system to it and fire 
hydrants, and they won’t expect to pay you a cent for the fire 
protection which is afforded unless they should use the water, and 
then they want it at the low meter rate. Our company to-day is 
making a distinction in its contracts. We prohibit absolutely the 
use of any water for fire protection under a domestic or manu- 
facturing contract, and require a separate contract and a separate 
service for fire protection. I think that is a principle which is 
just and right. There is a cost for fire protection service which 
does not enter into the supplying of water for domestic or manu- 
facturing purposes, but which is distinct and separate from it, 
and the private company or municipality is entitled to payment 
for that. : 

Mr. Rozsert J. Tuomas.* Of course in New England our 
conditions may be somewhat different from what they are with 
the private companies in the West in the matter of not being 
taxed directly, but superintendents of water works in New 
_ * Superintendent of Water Works, Lowell, Mass. 
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England know that they are taxed in an indirect manner, at 
least, — that is, a considerable portion of their revenue has been 
taken away. In some cities the municipal water works have 
to furnish free water to the schools, public buildings, fire 
department, and to the park department. So in that way we 
are being taxed indirectly and we have to allow for that in making 
our rates. 

In the matter of a sliding scale, our water boards have had to 
take into consideration that there are manufacturers in our 
New England cities who, if they did not get water at a certain 
price, — that is, at the lower scale, — would put in their own water 
works. In that way they are really depriving the water depart- 
ment of its proper revenue, and are postponing still further the 
time when the city can reduce the rates for all takers. 

So we look at it from different standpoints. Mr. McLean of 
Holyoke thinks we ought to have a flat rate. Down in the eastern 
part of Massachusetts we think that the sliding scale is the thing 
and that we ought to cater to some extent to the manufacturers 
in order to induce them to become customers of the water depart- 
ment, that our revenue may be thereby increased, and that we 
may be able in that way to sooner reduce the charge to the small 
consumers. So you see that even among municipal water works’ 
officials, even in the state of Massachusetts, there is a difference 
of opinion on these matters. 

Mr. Franx C. Kimpauu.* I have to do almost wholly with 
private corporations, and I have dealt with such corporations not 
only in New England but in the South and the West. The com- 
mittee in presenting their report have given us, I think, some 
very valuable suggestions to consider. In several instances where 
it has fallen to me as a part of my duty to prepare schedules I have 
Tun across a number of difficulties, as undoubtedly the committee 
have — as is somewhat shown in their report — and which have 
been referred to by members here to-day.. For instance, in the 
matter of a minimum rate, I think it goes without saying that a 
minimum rate is an absolute necessity. _Even Milwaukee, which 
hoasts of having no minimum rate, does really have one under 
the guise of a charge for reading meters, although to be sure it is a 

* Civil Engineer, Boston, Mass. 
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low one. And the point which was brought out, I think, by 
Professor Bemis, that Milwaukee also requires all their 6-inch 
mains to be paid for by the abutting property, is a charge equiva- 
lent to a minimum rate in itself. Of course private companies 
cannot do that, but still as he has asked for experiences along 
that line, I will say that one company I have had to do with has in 
effect done the same thing in this way: In developing land, 
when, to bring it into the market to sell to good advantage it has 
been necessary to have water mains and a water supply, the com- 
pany has laid such mains entirely at the expense of the owners of 
the land, but under a contract whereby those mains, of course, 
belong to and are under the control of the water company; the 
company on their part agreeing to pay back to the owners of the 
land from one half to two thirds of all the revenue received from 
the sale of water from those pipes until-they receive in return 
all that they have advanced. That is one way that private com- 
panies can get a part of this money, or at least be sure of a revenue 
from their investment. Still they do, of course, labor under 
greater disadvantages than do municipal corporations. 

The question of a minimum rate based, as I understand it is at 
Cleveland and at some other places, on the fixtures in a house, 
hardly appeals to me from the fact that one advantage of a meter 
is that it does away with the annoyance of house-to-house inspec- 
tion. People as a rule dislike to see a water-works inspector 
rummaging about their houses, in their closets and bath rooms 
and other places, to see what fixtures they have got. Adopta 
minimum based upon fixture rates and you still have to make 
house-to-house inspections, possibly not to the extent that it is 
done when rates are based upon fixtures solely, but nevertheless 
it has to be carried on to a considerable extent. -A minimum of a 
stated amount, without regard to the value of the property or 
the fixtures in it, must either be fixed so high that you cannot 
meter the small consumers or it will make the cost of the water 
. prohibitive to them; so that at the first glance, it seems as though 
the committee in its report had hit somewhere near the right 
solution of the problem in some of its phases. 

On the other hand, a minimum based upon frontage will not 
‘work equitably in all cases. Take it in a large city, houses and 
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flats, occupying perhaps 20 to 25 feet frontage, will not begin to 
pay the minimum rate of a small 4 to 6-room house in the out- 
skirts, which might occupy and therefore pay on a 50-foot lot, 
while from their value and use of water such flats should pay a 
higher rate. Whether or not a minimum could be established 
that would do away with house-to-house inspection, based 
perhaps upon frontage plus height, or upon some method of 
valuation, Ido not know. I think it is a question that could well 
be referred back to the committee in the light of the various 
experiences that have been given here. 

Now, as to the question of rates, wholesale and retail, it seems 
to me that this is a logical way to sell water, and for this reason: 
The first cost of delivering water is the greatest, and the use of a 
maximum of 100 gallons a day, by one party, costs as much 
within certain limits to supply as to supply the same quantity to 
a person using 1 000 or 2 000 gallons aday. Of course when you 
get to a certain point where you have to enlarge your mains, that 
brings it under another classification. But in making out new 
schedules of rates it has always appeared to me that the fairest 
way to make meter rates is to charge for the first quantity of 
water, whatever it is, say 10000 or 50000 gallons a month, a 
stated price regardless of the ultimate quantity used. For the 
next quantity of water charge a lower price, and perhaps for a 
third and fourth larger quantity, getting up into the amounts 
that large mills would use, much lower prices. There is no 
question, then, of paying more for a lesser quantity than you do 
fora greater quantity. Every one pays an equal amount for the 
first quantity used, and it recognizes the principle that the supply 
of that first quantity costs just as much for one as it does for 
another. Then there is a point where within certain limits the 
only additional cost is the expense of pumping and perhaps 
purifying additional water, until the time that you have: to lay 
larger mains; and you can afford to sell that excess at a much less 
price and still make a good profit on it. For that reason, and for 
the sake not only of encouraging manufacturers to use your 
water but to keep them from putting in supplies of their own, 
I think a sliding schedule on that basis is eminently proper. 
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Mr. KennetH ALLEN* (by letter). The committee’s plan of a 
rate for water based both upon frontage and consumption appears 
reasonable and practicable. To devise a scheme that will be 
equitable in all cases seems to be as difficult as to find a prac- 
ticable method of assessing for sewers and paving that will meet 
with universal approval; and we can only adopt that method 
which, while approximately fair to all, is at the same time not 
too cumbrous to put into practice. : 

One difficulty that would be avoided by the proposed plan is the 
fixing of a proper minimum rate. In the writer’s opinion the 
minimum rate should, where used, represent the items — such as 
actual cost to the water department for installation and main- 
tenance of service —for which the frontage rate is provided. 
Now, this is frequently a small sum in comparison with the value 
of water used, and if the minimum rate charged is much in excess 
of this amount the true value of the meter system is to that 
extent lost. In other words, the ordinary charge for water should 
be in excess of the minimum rate instead of the reverse, and the 
meter rate so adjusted as to provide the required revenue. 


{On motion of Mr. Charles W. Sherman it was voted that the 
report of the committee be accepted and the committee continued.] 


* Engineer and Superintendent of Water Works, Atlantic City, N. J. 
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JUNE MEETING. 


ATTLEBORO, Mass., June 28, 1905. 

The June meeting of the Association was held at Attleboro, 

Mass., on Wednesday, the 28thinst., with an attendance of one 
hundred and fifty-three members and guests, as follows: 


MEMBERS. 

§. A. Agnew, C. H. Baldwin, L. M. Bancroft, J. E. Beals, F. D. Berry, J. F. 
Bigelow, J. M. Birmingham, George Bowers, C. L. Bowker, G. A. P. Bucknam, 
J. Burnie, L. Z. Carpenter, S. K. Clapp, L. P. Collins, M. F. Collins, M. J. Doyle, 
J.W. Ellis, W. E. Foss, F. L. Fuller, W. B. Fuller, H. F. Gibbs, J. C. Gilbert, 
A. 8. Glover, J. A. Gould, J. O. Hall, W. D. Hubbard, J. W. Kay, W. Kent, 
G. A. King, W. F. Learned, J. W. Locke, A. A. Knudson, T. H. McKenzie, 
H. McLean, H. V. Macksey, D. A. Makepeace, W. E. Maybury, J. Mayo, F. 
E. Merrill, C. A. Mixer, F. L. Northrop, J. W. Smith, G. H. Snell, G. A. Stacy, 
J. T. Stevens, W. F. Sullivan, L. A. Taylor, R. J. Thomas, W. H. Thomas, J. 
L, Tighe, D. N. Tower, C. K. Walker, J. C. Whitney, W. P. Whittemore, 
L. J. Wilber, I. S. Wood, F. I. Winslow, G. E. Winslow, H. D. Woods. — 59. 


ASSOCIATES. 

Ashton Valve Co., by C. W. Houghton; Harold L. Bond & Co., by Harold 
L. Bond; Henry A. Depser; Builders Iron Foundry, by F. N. Connet and 
A. B. Coulters; Coffin Valve Co., by H. L. Weston; Fred C. Gifford; Hersey 
Mig. Co., by Albert S. Glover and Walter A. Hersey; Jenkins Bros., by R. 
H. Stiles; Lead Lined Iron Pipe Co., by T. E. Dwyer; H. Mueller Mfg. Co., 
by W. L. Dickel and O. B. Mueller; National Meter Co., by C. H. Baldwin 
and J. G. Lufkin; Rensselaer Mfg. Co., by F. S. Bates and C. L. Brown; 
Platt Iron Works Co., by F. H. Hayes; A. P. Smith Mfg. Co., by F. N. Whit- 
comb; Sweet & Doyle Valve Co., by H. L. DeWolfe; Thomson Meter Co., 
by 8. D. Higley; Union Water Meter Co., by F. L. Northrop and W. F. 
Hogan; R. D. Wood & Co., by Wm. F. Woodburn. — 24. 


GUESTS. 
A. N. French, Supt., Hyde Park Water Co,, Hyde Park, Mass.; John 
Kelley, Comr., and Mrs. W. E. Maybury, Braintree, Mass.; Mr. and Mrs. 
Walter Phillips, Weymouth, Mass.; Mr: G. W. Strandberg, Chas. McConnell 
James A. McKenna, Providence, R.1I.; Elisha T. Jenks, H. W. Sears, A. 
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G. Hayes, Mr. Amos H. Eaton, Walter A. Beals, Middleboro Mass.; George 
A. Carpenter, Pawtucket, R. I.; Arthur C. King, Taunton, Mass.; A. L, 
Mixer, Rumford Falls, Me.; D. Kingman, H. H. Chase, Brockton, Mass,; 
N. B. Tower, Cohasset, Mass.; Andrew R. McCallum, Whitman, Mass.; I, 
C. Sears, E. A. Baxter, Hyannis, Mass.; Mrs. George E. Winslow, Waltham, 
Mass.; Mrs. Frederic I. Winslow, George W. Blodgett, Mr. and Mrs. FE. §, 
Dorr, Katharine T. McCarthy, E. F. Clasby, Boston, Mass.; C. A. Peirce, 
Syracuse, N. Y.; W. H. Van Winkle, New York City; Mrs. Wm. F. Wood- 
burn, Philadelphia, Pa.; Mrs. Willard Kent, Narragansett Pier, R. I.; Mrs, 
H. D. Woods, West Newton, Mass.; Mrs. George Bowers, Miss Helen E. Bow- 
ers, Lowell, Mass.; Mr. F. A. Leavitt, Malden, Mass.; B. Dwyer, Hartford, 
Conn.; Mrs. L. J. Wilbur, Brockton, Mass.; Mrs. H. A. Desper, Worcester, 
Mass.; L..P. Stone, Natick, Mass.; Mr. L. M. Hudson, Thomas Burke, Marl- 
boro, Mass.; W. H. Day, Milford, Mass.; George H. Palmer, Wm. H. 
Goff, E. S. Horton, Peter Nemay, H. D. Baker, Caleb Slade, Willard A. Eugley, 
Alberta Remington, C. S. Holden, H. 8. Robinson, E. O. Dexter, A. M. Briggs, 
J, F. Makinson, W. B. Ballou, Annie A. Wheeler, G. H. Sykes, Winthrop F. 
Barden, J. A. Welsh, C. C. Cain, Carrie L. Perry, S. M. Holman, H. E. Claf, 
E. J. Ivarmstrom, W. W. Stone, W. N. Goff, G. A. Sweeney, H. R. Packard, 
Edgar Tregoning, Attleboro, Mass., and Samuel Harrison, of the H. R. Worth. 


ington Co. — 73. 
| [Names counted twice —3.] 


Special cars were attached to the regular train from Boston ar- 
riving in Attleboro at ten o’clock, where the party was met by the 
water commissioners of the town, and entertained as their guests 
during the day. 

Automobiles were in waiting at the railroad station, and in 
these the party was quickly conveyed to the summit of Ides Hill, 
where an opportunity was afforded to inspect the reinforced 
concrete standpipe in process of construction, and incidentally 
much of the surrounding country, to the enjoyment of which the 
unusual ‘clearness of the atmosphere materially contributed. 

The work inspected includes a new well at the source of supply, 
constructed last year, and a reinforced concrete standpipe, now 
under construction. 

The new well from which ground water is taken is situated on 
the banks of the Seven Mile River and is 40 feet in diameter and 
about 25 feet deep. The well is covered with a Guastavino tile 
roof. 

To provide the necesary storage so that the pump run may be 
limited to the day hours a standpipe 50 feet in diameter and 100 
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feet high, of about 1 500 000 gallons capacity , is being constructed. 
It is situated on Ides Hill at an elevation of 252 feet above mean 
tide. 

The walls are to be of concrete, mixed one part cement, two 
parts sand, and four parts crushed stone, particular care being 
taken in the grading of the aggregate, so as to reduce the voids to 
a minimum. The walls are to be 18 inches thick at the bottom 
and 8 inches at the top. Movable wooden forms in sections are 
used in placing the concrete in walls. 

The interior surface is to be plastered with a mortar composed 
of cement, sand, glue, and alum, one-half inch thick, troweled to 
a granolithic finish. 

The horizontal reinforcement is by circular steel bars, ranging 
in size from 1} to 14 inches diameter, spaced as made necessary by 
the pressure at different elevations. The vertical bars are of 


‘twisted steel 3-inch diameter staggered so as to permit the wiring 


of horizontal bars to them. 

The standpipe is to be roofed by a Guastavino tile dome and is 
to be capped by a heavy concrete cornice. st 

The pump wells and station were visited, and a ride through 
the country thoroughly’ enjoyed. On the return to the village 
lunch was served, followed by a visit to some of the noted jewelry 
manufactories. 

Immediately following lunch a brief business meeting was held. 

Twelve applications for membership, recommended by the 
Executive Committeg, were presented, and by vote of the Associa- 
tion the following-tamed applicants were elected members: 

Luis Matamoros, Municipal Engineer, San José, Costa Rica; 
Charles H. Campbell, Superintendent of Water Works, Charlotte, 
N.C; William W. Locke, Sanitary Inspector, Metropolitan 
Water and Sewerage Board, South Framingham, Mass.; Theo- 
dore A. Leisen, Chief Engineer, Water Department, Wilmington, 
Del.; Wallace Greenalch, Superintendent Bureau of Water, 
Albany, N. Y.; James M. Caird, Chemist and Bacteriologist, 
Troy, N. Y.; Charles M. Bolton, Superintendent of Water 
Works, Olympia, Wash.; Ralph Howard Garrison, Superin- 
tendent of Water Works, Sewerage System and Electric Light 
Plant, Vineland, N. J.; Arthur N. French, Hyde Park, Mass.; 
Alexander Macphail, Professor of General Engineering, Queens 
University, Kingston, Ont.; Clyde Potts, Sanitary Engineer, 


ii 
i 
d 
| 
d 
ly 
y; 
I, 
ile 
be g 
00 
a 


al 


364 PROCEEDINGS. 


New York City; George H. Felix, General Manager of Water 
Department, Reading, Pa. 

The thanks of the Association were tendered by rising vote 
to the water commissioners and citizens of Attleboro for the 
courtesies which had rendered the day so enjoyable. 

Mr. Snell responded in behalf of the commissioners, and Mr. 
J. Waldo Smith of the New York Committee on Annual Conven- 
tion gave an interesting address on the plans of the committee 
and the arrangements being made for the-meeting. 

The President announced that the Annual Convention would be 
held in New York on the 13th, 14th, 15th and 16th of September. . 
KEnr, Secretary. . 


Twenty-FourtH ANNUAL CONVENTION. 


New York City, September 13, 14, 15, 1905. 


The Twenty-Fourth Annual Convention ‘of the New England 
Water Works Association was held at New York City, on Wednes- 
day, Thursday,and Friday, September 13, 14, and 15,1905. The 
headquarters of the Association during the convention were at 
the Murray Hill Hotel, and the meetings were held there. 

The following members and guests were registered : 


5 MEMBERS. 

S. A. Agnew, K. Allen, M. N. Baker, C. H. Baldwin, L. M. Bancroft, F. A. 
Barbour, H. K. Barrows, G. B. Bassett, G. W. Batchelder, J. E. Beals, E. W. 
Bemis, F. D. Berry, C. R. Bettes, J. M. Betton, J. F. Bigelow, J. M. Birming- 
ham, F. E. Bisbee, G. H. Bishop, G. Bowers, E. C. Brooks, W. W. Brush, 
J. Burnie, C. E. Chandler, 8. K. Clapp, H. W. Clark, W. F. Codd, R. C. P. 


‘Coggeshall, M. F. Collins, W. R. Conard, V. R. Connor, J. H. Cook, G. K. 


Crandall, A. W. Cuddeback, L. B. Cummings, F; A. W. Davis, J. M. Davis, 
M. J. Doyle, J. Doyle, E. R. Dyer, H. D. Eaton, E. D. Eldredge, J. W. Ellis, 
E. A. Ellsworth, E. A, Fisher, A. D. Flinn, R. J. Flinn, J. H. Flynn, A. A. 
Fobes, M. Forbes, E. H. Foster, G. H. Felix, J. R. Freeman, E. V. French, 
F. L. Fuller, G. W. Fuller, W. B. Fuller, S. DeM. Gage, E. W. Gaylord, W. P. 
Gerhard, W. B. Gerrish, D. H. Gilderson, A. 8. Glover, R. H. Garrison, W. J. 
Goldthwait, X. H. Goodnough, F. W. Gow, E. H. Gowing, J. W. Graham, 
J. W. Griffin, C. A, Hague, A. 8. Hall, J. C. Hammond, Jr., L. P. Hapgood, 
G. W. Hawkes, W. E. Hawks, W. C. Hawley, T. G. Hazard, Jr., A. Hazen, 
D. A. Heffernan, C. Herschel, W. R. Hill, H. G. Holden, F. S. Hollis, G. 8. 


| | 
4 
of 
= 
j 
24 } 


PROCEEDINGS. 365 


Hook, J. A. Huntington, J. H. Ince, G. I. Ingersoll, D. D. Jackson, H. R. 
Johnson, W. E. Johnson, W. 8. Johnson, A. J. Jones, J. W. Kay, E. W. Kent, 
W. Kent, P. Kieran, F. C. Kimball, G. A. King, T. A. Leisen, A. A. Knudson, 
M. Knowles, E. S. Larned, E. E. Lochridge, M. O. Leighton, H. A. Lord, F. 
H. Luce, C. M. Lunt, J. W. Lynch, D. B. McCarthy, S. H. McKenzie, T. H. 
McKenzie, Thomas McKenzie, Hugh McLean, D. E. Makepeace, W. M. Mar- 
ple, W. P. Mason, W. E. Maybury, F. E. Merrill, D. S. Merritt, P. S. Miller, 
F. F. Moore, J. W. Moran, J. F. J. Mulhall, F. L. Northrop, E. L. Nuebling, 
0. E. Parks, C. L. Parmelee, D. H. Parsons, W. Paulison, E. M. Peck, E. L. 
Peene, E. B. Phelps, F. H. Pitcher, F. V."Pitney, A. Potter, G. 8. Rice, W. H. 
Richards, T. F. Richardson, W. W. Robertson, G. A. Sanborn, W. J. Sando, 
W. H. Sears, E. M. Shedd, C. W. Sherman, M. R. Sherrerd, M. A. Sinclair, 
J. W. Smith, G. H. Snell, G. A. Soper, H. T. Sparks, J. F.Sprenkel, G, A. Stacy, 
J.T. Stevens, W. F. Sullivan, G. A. Taber, R. J. Thomas, W.H: Thomas, 


_ £1. Tighe, D..N. Tower, L. L. Tribus, A. S, Tuttle, W. Volkhardt, EB. L. Wal- 


lace, C.S. Warde, J.S. Warde, R.S. Weston, W. J. Wetherbee, G. C. Whipple, 
J.C, Whitney, W. P. Whittemore, L. J. Wilber, F. I. Winslow, G. E. Winslow, 
E. T, Wiswall, Timothy Woodruff,'G. W. Wright, W. S. Wyman, W. G. 
Zick, — 178. 


Honorary MEMBERS. 
J.J. R. Croes, F. W. Shepperd. — 2. 


ASSOCIATES. 

Allis-Chalmers Co., by F. D. Herbert, Arthur Warren, G. H. Berg, J. E. 
Lord, W. J. Sando, Timothy Lynch, P. C. Gibson, and C. G. Wingate; Ashton 
Valve Co., by C. W. Houghton; Roy S. Barker; Builders Iron Foundry, by 
A. B, Coulters; Coffin Valve Co., by H. L. Weston; Henry A. Desper; M. J. 
Drummond by John Amstadter and Walter S. Drummond; The Fairbanks 
Co., by F. A. Leavitt, C. O. Churchill, J. F. O’Brien, S. P. Cates, and Chas. H. 
White; Garlock Packing Co., by G. R. Noble, L. Bulkley, and J. EB. Case; 
Pred C. Gifford; Hays Mfg. Co., by T. J. Nagle and R. C. French; Hersey 
Mig. Co., by Albert S. Glover, J. A. Tilden, F. A. Smith, W. A. Hersey, and 
W. C. Sherwood; International Steam Pump Co., by J. D. A. Silva, W. F. 
Miynn, Sam’) Harrison, H. F. Peake, and E. F. Walker; Jenkins Bros., by J. 
F. Stiles and C. F. Webber; Kennedy Valve Co., by M. J. Brosnan and J. F. 
Morgan; Lead Lined Iron Pipe Co., by T. E. Dwyer and W. Lockwood; 
Tudlow Valve Co., by H. F. Gould; H. Mueller Mfg. Co., by T. F. Leary, 
Warren Hason, A. C. Pilcher, O. B. Mueller; National Meter Co., by John 
C. Kelley, C. H. Baldwin, J. C. Kelley, Jr., Fred S. King, W. P. Oliver, J. G. 
Lufkin; Neptune Meter Co., by C. A. Vaughan, T. D. Faulks, H. H. Kinsey, 
4, Li, Wertz, Mr. Gammon; New York Continental Jewell Filtration Co., by 
RE Milligan; Pittsburg Meter Co., by T. C. Clifford and V. E. Arnold; The 
Platt Iron Works Co., by F. H. Hayes; Rensselaer Mfg. Co., by F. S. Bates, 
€.L. Brown, and J. 8. Warde, Jr.; Ross Valve Co., by William Ross and Adam 


i 
i 
| 
| 


366 PROCEEDINGS. 


Ross; Central Foundry Co., by Mark Dean and E. A. Scott; A. P. Smith 
Mfg. Co., by A. P. Smith, D. F. O’Brien, F. N. Whitcomb, and J. W. Strack- 
beim; Thomson Meter Co., by E. J. Snow, S. D. Higley, H. G. Folger, and 
J.C. Wilshin; Union Water Meter Co., by F. L. Northrop, W. F. Hogan, L., P, 
Anderson, E: F. King; U. S. Cast Iron Pipe and Foundry Co., by R. W. 
Martindale, Nathaniel Miles, W. B. Franklin, and H. H. Putnam; R. D, 
Wood & Co., by Wm. F. Woodbnrn and A. T. Prentice. — 87. 
‘GuEsts. 

Mrs, George E. Winslow, Mrs. F. C. Gifford, Mr. and Mrs. E. Earle Gifford, 
Minnie A. Gifford, Maud Durgin, Waltham, Mass.; Mrs. F. L. Fuller, Wellesley 
Hills, Mass.; Mrs. George A. Sanborn, Julia N. Collins, A. A. Schaake, Law- 
rence, Mass.; Mrs. D. N. Tower, Cohasset, Mass.; Mrs. Wm: H. Thomas, 
Hingham, Mass.; Edwin Leavitt, Lillian E. Leavitt, Mrs. Edward W. Shedd, 
Somerville, Mass.; Mr. and Mrs. A. W. Danforth, Lucy A. Danforth, Susette - 
C. Berry, Mrs. L. M. Bancroft, Reading, Mass.; M.C. Damon, Wm. E. Lo- 
throp, Leominster, Mass.; Mts. J. Wm. Kay, Milford, Mass.; Mrs. L. J. Wilber, 
Campello, Mass.; Mary S. Goldthwait, Eleanor R. Goldthwait, Marblehead, 
Mass.; Mrs. John Doyle, Mrs. H. A. Desper, Charles F. Merrill, Worcester, 
Mass.; Mr. and Mrs. W. E. Hatch, Mrs. R. J. Thomas, Mrs. George Bowers, 
Miss Helen Bowers, Mrs. E. H. Scribner, Mr. and Mrs. I. E. Wotton, Mr. and 
Mrs. Z. W. Sturtevant, Lowell, Mass.; Mrs, E. L. Wallace, Franklin Falls, 
N.H.; Mrs. E. A. Ellsworth, Alice S. Corner, Mrs. M. J. Doyle, Mary Buckley, 
Miss Nellie Curran, George O. Connell, Holyoke, Mass.; George A. Wooley, 
Joan M. Ham, Margaret G. Flinn, Mrs. G. R. Noble, Mrs. Frank G. Kimball, 
George F. Hiller, Mrs. H. F. Gould, W. O. Weaver, Charles S. Shaughnessey, 
T. W. Norcross, Boston, Mass.; Winifred L. McGowan, No. Attleboro, Mass.; 
Elizabeth V. McDermott, Roxbury, Mass.; Mrs. D. A. Heffernan, Milton, 
Mass.; Mrs. D. E. Makepeace, Attleboro, Mass.; Mrs. E. C. Brooks, Mr. and 
Mrs. J. P. Bacon, Cambridge, Mass.; Everett I. Bray, M. J. McLaughlin, 
Gloucester, Mass.; J. J. McNally, Mr. and Mrs. G. M. McKelvey, Mr. and Mrs. 
H. M. Garlick, Mr. and Mrs. H. W. Heedy, Youngstown, O.; Mrs. W. E. 
Maybury, Braintree, Mass.; Mrs: Murray Forbes, Morton W. Crownover, 
Ass’t Supt., and Paul L. Yount, Ass’t Supt., Greensburg, Pa.; Mrs. C. A. 
Vaughan, Mrs. T. D. Faulks, Mrs. J. F. O’Brien, Wm. S. Crandall, Editor 
“ Municipal News,” Mr. and Mrs. W. H. Van Winkle, Mr. and Mrs. C. Van 
Houtten, Mrs. Allen Hazen, W. H. Fitch, Mrs. Alfred D. Flinn, Mr. and Mrs. 
Henry B. Machen, Dr. Henry T. Coggeshall; Mr. and Mrs. Thos. J. Gannon, 
Mrs. J. C. Hanlon, Edward L. Walker, John P. Reynolds, Jr., Mrs. George A. 
Taber, W. F. Stodder, Mrs. G. C. Whipple, Mrs. George W. Fuller, W. H. Van 
Winkle, Jr., Pierre Pullis, F. M. Griswold, G. BE. Bruen, Mrs. Alexander Potter, 
John S. Hodgson, Editor ‘“ Municipal Journal,” 5. T. Henry, Asso. Editor 
“ Engineering Record,” Ant. Breneman, yn S. Falk, Mary R. Clapp, 
Edward Nuebling, Jacob Thoma, Glen Marston, “ Engineering News,” C. W. 
DuB. Gould, W. B. Goentner, Miss Ella Ringelman, Mrs. H. B. Brougham. 
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Mrs. F. W. Shepperd, George H. Benton, T. S. McNally, R. S. Prindle, J. B. 
Newhall, Dr. and Mrs, J. O. Taylor, Miss A. G. Ambrose, Mrs. T. Freedman, 
Edward H. Babcock, Miss M. Mansfield, Mrs. K. T. Todd, Mrs. Frank Gas- 
eoigne, E. J. Buttenberm, “ Municipal Journal,” Mrs. F. S. Bulkley, A. E. 
Van Gieson, Raymond L. O’Brien, R. E. S. Geare, Frank Martin, Miss Eliza- 
beth Pratt, Irving C. Bull, G. Everett Hill, Andrew Mayer, Jr., and Mrs. 
Pred F. Moore, New York City;} Mrs: Washington Paulison, C. A. Terhune, 
Walter C. Hopper, Passaic, N. J.; Miss Eliza Codd, Nantucket, Mass.; Mrs. 
€, 0. Churchill, Charles Davis, Mrs. Wm. F. Woodburn, Miss V. M. Rondeau, 
Springfield, Mass.; Mrs. W. E. Hawks, Bennington, Vt.; Mrs. J. M. Davis, 
Rutland, Vt., Dr. John B. Wheeler, Dr. and Mrs. F. E. Clark, George Q. Stone, 
J. E. Meagher, Burlington, Vt.; Mrs. Fred S. Bates, W. P. Mason, Jr., Troy, 
N.Y.; Mrs. E. W. Small, Portland, Me.; Mrs. George K. Crandall, Mrs. W. 
H. Richards, New London, Conn., Mrs. Willard Kent, Narragansett Pier, R.1.; 
Mrs. Edward L. Peene, R. W. Bogart, Jr., C. DeA. Bogart, Miss Susan M. 
Gould, Jos. F. LeCount, Yonkers, N. Y.; Mrs. J. H. Cook, Paterson, N. J.; 
Dr. John T. Collins, Whitman, Mass.; Mr. and Mrs. Thos. S. Peirce, Mrs. J. 
W. Vaughan, East Greenwich, R. I.; John M. Bancroft, Bloomfield, N. J.;_ 
Miss May I. Agnew, W. D. Agnew, Mrs. M. McConkey, Mrs. R. A. Nimmo, A. 
Kitteredge, Jersey City, N. J.; Mrs. D. H. Gilderson, Haverhill, Mass.; Mrs. 
W. J. Sando, Milwaukee, Wis.; Mrs. G. A. Trowbridge, West Newton, Mass.; 
Wm. 0. Devoll, Wm. H. Pitman, Louis H. Richardson, New Bedford, Mass.; 
George W. Stevens, South Braintree, Mass.; R. Henry Jones, Supt., Norfolk, 
Va.; Mrs. George H. Felix, Mr. and Mrs. S. H. Close, Mr. and Mrs. M. Haab- 
ster, Mr. and Mrs. F. P. Heller, Edw. Elbert, Reading, Pa.; Mrs. J. F. Bigelow, 
Mr. and Mrs. Chas. H. Andrews, Mrs. George A. Stacy, Mr. and Mrs. F: A. 
McGill, Mr. Con. Flynn, Miss Flynn, E. S. Murphy, Frank Murphy, Marlboro, 
Mass.; Mrs. H. A. Lord, Ogdensburg, N. Y.; C. L. Beach, Mrs. Roy S, Barker, 
Miss Grace Anderson, Providence, R. I.; H. A. Holmes, Mrs. D. B. McCarthy, 
Miss Nellie Esmond, Waterford, N. Y.; Alex Orr, C. E., Supt., Glovers- 
ville, N. Y.; Olin H. Landreth, Prof. Union College, George Holtzmann, 
Schenectady, N. Y.; J. D. Landis, Mechanicsburg, Pa.; A. A. Reimer, Mrs. 
Mark Dean, F. A. Reimer, W. H. V. Reimer, Hon. Wm. Cardwell, F. Lardley, 
7M. Brown, A. W. Baigrie, F.J. Greer, Mr. and Mrs. Daniel C. Osmun, E. S. 
Perry, J. N. Travis, Orange, N. J.; C. J. Barrett, South Orange, N. J.; F. 
A.O'Conner, West Orange, N.J.; Mr. and Mrs. J. M. Kinder, Meriden, Conn.; 
Perry T. W. Hale, Jas. Lawton, P. C. Denehy, Middletown, Conn.; Barth- 
dlomew Dwyer, James Orr, Southington, Conn., Miss Florence Serrell, North 
Plainfield, N. J.; Benj. 1. Drake, Plainfield, N.J.; Mrs. W.C. Hawley, Harold 
A. Allen, Atlantic City, N. J.; Mr. and Mrs. C. D. Pollock, Mr. and Mrs. Sam’l 
F. Thomson, Miss Elizabeth Thomson, Mrs. Wm. R. Hill, Miss Alice Hill, Frank 
E. Connolly, Mrs. HM. Mills, Mrs. C. C. Mulford, Alice C. Flinn, Thomas F. 
Pim, Mrs. E. W. Keese, Miss S. A. Cross, Wm. R. Fleming, John ‘F. Mead, 
Brooklyn, N. Y.; Mrs. W. B. Gerrish, Oberlin, Ohio; Mr. and Mrs. L. W. 
Anderson, Grand Rapids, Mich.; A.M. Campbell, Mrs. J. S. Warde, West 
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New Brighton, N. Y.; Mrs. J. D. Landes, Mechanicsburg, Pa.; Mrs. E. D, 
Eldredge, Onset, Mass.; Beekman C. Little, Rochester, N. Y.; George T, 
Cullen, John W. Murphy, John J. Creedon, Malden, Mass.; Mr. and Mrs, 
Richard Veale, Kearney, N.J.; Mrs. W. B. Fuller, Pittsburg, Pa.; Frank M, 
Collins, Walden, N. Y.; Edward B. Hiding, Chicago, Ill.; Charles P. Bright- 
man, J. W. Milne, Mrs. Patrick Kieran, Fall River, Mass.; Miss Eva Brown, 
Miss Mattie Calhoun, Miss Emma Savage, Indian Orchard, Mass.; Mrs. F. H. 
Luce, Woodhaven, N. Y.; Chas. N. Oakes, Frank S. Dewey, Jr., Henry 
W. Sanderson, J. H. Packard, S. W. Hildreth, Westfield, Mass.; M. Otagawa, 
Tokio, Japan; J. Ralph Duyne, John E. Hill, Newark, N. J.; E. Frailey, W, 
H, Frailey, Lancaster, Pa.; Mrs. Charles R. Bettes, Far Rockaway, N. Y.; 
Charles R. Tucker, Staten Island, N. Y.; H. Dallas McCabe, Monessen, Pa.; 
Joseph E. Carroll, Lowell, Mass.; J. A, Nelson, Pittsburg, Pa.; Mrs. John F. 
J. Mulhall, Boston, Mass.; Frank Brigham, Elizabeth, N. J.; F. O. Sinclair, 
Burlington, Vt.; J.C. Richards, P. A. Maignen, Philadelphia, Pa.; Alfred 
M. Quick, Baltimore, Md.; Mrs. C. H. White, Jamaica, N. Y.; W. R. Scofield, 
Matteawan, N. Y.; Miss Capen, Miss Ethel Capen, St. Louis, Mo.; Edwin 
L. Newcomb, Vineland, N. J.; R. W. Pratt, George A. Johnson, Columbus, 
Ohio; Karl F, Kellerman, Washington, D, C,; Herbert B. Baldwin, Newark, 
N, J.;C. Arthur Brown, Lorain, Ohio; F. W, Green, Little Falls, N. Y.; John 
F. Gallagher, Kingston, N. Y.; Moses Joy, Milford, Conn.; W. D. Horne, 
Yonkers, N. Y. — 314. 

Summary of attendance: Members, 178; Honorary Members, 2; Repre- 
sentatives of Associates, 87; Guests, 314; counted twice, 4; total, 577. 


WEDNESDAY, SEPTEMBER 13. 
The convention was called to order at ten o’clock by President 

George Bowers, and Mr, J. Waldo Smith, Chairman of the Local 

Committee, was presented. Mr. Smith spoke as follows: 

Mr. President and Members of the New England Water Works 
Association, — It is particularly gratifying to the members of the 
various committees who have had the arrangements for this con- 
. vention in charge to see such a large attendance at the opening ses- 
sion. We trust that nothing will interfere with the pleasures or 
the more serious duties of this gathering; that.when you return 
to your homes it will be with the firm conviction that this has 
been the best convention ever held by the Association, and that 
you will have a desire to come here again. It seems particularly 
fitting that in breaking your custom once more and holding a con- 
vention’ outside of New England, the most influential water 
works association in the country should come to its largest and 
most influential city. 
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A very distinguished gentleman has kindly consented to come 
here this morning and say a few words on behalf of the city of 
New York, and I have now the honor to introduce to you, the 
corporation counsel of the greatest city in the world, the Hon. 


John J. Delany. [Applause.] 


ADDRESS OF WELCOME BY THE HON. JOHN J. DELANY, CORPORA- 
TION COUNSEL OF THE CITY OF NEW YORK. 


Mr. Chairman, Ladies and Gentlemen, —I regret very much 
that the mayor, who has just returned from his vacation to take 


hold of a large amount of deferred work, is unable to be here, be- 


eause I believe he is the greatest water-works man in the world. 
He has been the prime agent in bringing about the extension of 
our water system. 

We are now preparing plans for what will be the greatest 
water works ever known in the history of civilization. Whether 
in the old civilizations that have passed away, or in the new ones 
which have come up in these later years, I do not believe there 


_ haye been any water works that will compare, when they are 


extended according to their general plan and scope, to the 
water works over which Mr. J. Waldo Smith will have the honor 
to preside, and whose destinies will be left in his keeping. 
[Applause. ] 

Gentlemen, you belong to a profession which does not appear in 
anything like its fullness in the beginning of civilizations. When 
cities are being formed you are not consulted, but when they 
gow in wealth and in prosperity, when human endeavor has 
enlarged the habitations of men around a given spot, when the com- 
plexity of human life in closely compacted centers makes it neces- 
sary to turn attention to those things which are required for the 
success of industrial efforts and. for the preservation of human 
health, then the people turn to you with suppliant hands and ask 
you, like Moses, to be the deliverer of a great people. So you see 
you are rather distinguished, although perhaps you had not dis- 
covered it until this moment. [Applause and laughter.] 

And you may also realize that your function in life is one most 
mportant. You are not present when a nation or a city is 
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cradled, nor are you present when a nation or a city goes down 
to decay, because it is only when it ceases to consult the engineer 
that a city topples to its ruin. When it would spread out in 
magnificence and in architectural and mechanical grandeur, then 
it has to be guided by the mature mind of the engineer. 

I am impressed with the fact that you are like the men who 
brought God’s beautiful water in olden times from the top of the 


mountains, down by devious routes into the valley to the thirsty 


people below. Now you do even more than that. You see that 


on its way down it shall not be contaminated, or, at least, if you ~ 


do not do that, you are resorting to all means and employing all 
the ingenuity at your command to purify it from all contamina- 
tion and to furnish an abundance of pure and wholesome water 
to strengthen the people and to help them along in their work 
of improvement and. progress. 

Gentlemen, there is not a place in the world more appropri- 
ate for the discussion of the bacteriological and the medical ques- 
tions, as well as the mechanical problems involved in your great 
_ profession, than this great city, teeming with its millions of 

people, growing with a rapidity that is something marvelous, 
every year adding the numbers of a large city to its population. 
You come here to consult one with the other, to bring about the 
solution of questions which concern very gravely the public health 
of large communities. Modern bacteriology has pointed out to 
us that you water-works people are in the main those upon whom 
we must rely to guard us against that great and terrible affliction 
which comes so often upon the human race in large centers of 
population, and which under one name or another in antiquity 
and in modern times has decimated whole communities. I refer 
to that great scourge, typhoid fever. You will prescribe when 
you lay out our water works, and when you provide for their 
maintenance, such measures as will, if it is possible, prevent con- 
tamination by the germs of typhoid fever and kindred diseases. 
If you cannot prevent the contamination, you will study the prob- 
lem and endeavor to solve the difficulty by destroying the germs 
after they get into the water supply. So you see, in your great 
profession, you are linked with the physician, and with the modem 


bacteriologist. 
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- And all the time that you aredoing your work you are working 
for two ends: first, the preservation of the health of the people, 
and second, the promotion of their industrial undertakings. 

I welcome you here in behalf of the mayor of our city, who 
sends his regrets at his enforced absence. We offer you all that 
there is here for a stranger to see in this, the greatest city in the 


‘world, as Mr. Smith has very properly called it. This city is great, 


not only on account of her position, not only on account of the 
activity and enterprise of her own citizens, however great that 


~ may be, but on account of the codperation with us of all the 


people throughout this magnificent land, who rest under the pro- 
tecting «gis of the Stars and Stripes, our common heritage. And 
when you are endeavoring to solve these great problems for the 
preservation of the public health and for the promotion of the 
prosperity of the people, you are really in the position not merely 
of lowly workmen in the cause of humanity, but of co-laborers 
in the important work of the advancement of the human race. 

I welcome you again, in my own behalf and on behalf of the 
mayor, to our great city. Its doors are flung wide open to you, and 
you can do as you please, because New York is not critical if a man 
does not put his foot through the penal code. [Laughter.] You 
may have different views than we have about some things. You 
May have different ideas than we have here, but we hope that 
after you have seen us for yourselves you can go back and say to 
the communities in which you live that you have never seen a large 
city in the world which is as good and as God-fearing as this great 
American city of New York. And you can say it justly, in spite 
of our own hypercriticism, for the lash is laid on our back by no 
one as hard as we lay it on ourselves, and our great prosperity 
and the fact that so many problems in modern city life have been 
solved here is largely due to the impetus which we have given 
to ourselves by the very criticism which we have so freely bestowed 
upon ourselves. We are not so bad as we would lead you to be- 
lieve we are, and we want you to go around among us and find 
out that we are really the best people in the world. We hope you 
will make the effort to do so, anyway. [Applause.] 

f thank you very much for this opportunity to meet you, I 
thank you for the attention with which you have heard me, and 


e 

l 

: 
k 
i- 
at 
of 
is, 
n. 
he : 
th 
to 
om 
ion = 
of 
ity 
fer 
hen 
neit 
7 
ses. 
rob- 
TMs 
reat 


372 PROCEEDINGS. 


as I have to go to another meeting now I will bid you good- 
morning, wishing you all success. [Applause.] 


NEW MEMBERS ELECTED. 


The Secretary read the following names of applicants for mem- 
bership, all of whom had been duly recommended by the Execu- 


tive Committee: 


For Member. — Burt B. Hodgman, Civil Engineer, New York 
City; Richard W. Bogart, Jr., Hydraulic Engineer, National 
Board of Fire Underwriters, New York City; C. Arthur Brown, 
Sanitary Engineer, Lorain, Ohio; W. W. Burnham, Engineering 
Department, Hugh MacRea Co., Wilmington, N. C.; Frederick W. 
Carpenter, Assistant Engineer, New York Rapid Transit Com, 
New York City; Edward A. Clark, Kingston, N. Y.; David N, 
Cook, Superintendent Water Works, Salem, Mass.; L. W. Dalrym- 
ple, City Engineer, Bayonne, N. J.; P. C. Denehy, Assistant 
Superintendent Middletown Water Works, Middletown, Conn.; 
Benj. I. Drake, of Drake & Thorp, Plainfield, N. J.; Bartholo- 
mew Dwyer, Assistant Superintendent, Hartford Water Works, 
Hartford, Conn.; J. W. R. Fitzpatrick, Civil and Mechanical Engi- 
neer, Cohoes, N. Y.; W. B. Goentner, Assistant Engineer, National 
Board of Fire Underwriters, New York City; J. W. DuB. Gould, 
Hydraulic Engineer with National Board of Fire Underwriters, 
Yonkers, N. Y.; Thomas Joseph Gannon; Mechanical Engineer, 
with Department of Water Supply, Gas, and Electricity of New 
York City, Brooklyn, N. Y.; Edward D. Hardy, Superintendent 
Filtration Plant, Washington, D. C.; Perry T. W. Hale, Superin- 
tendent and Engineer Middletown Water Works, Middletown, 
Conn.; George A. Johnson, Engineer in charge Sewage Testing 
Station, Columbus, Ohio; R. Henry Jones, Superintendent Water 
Works, Norfolk, Va.; Charles T. Kavanagh, Water Purveyor, City 
of Bayonne, N. J.; George G. Kennedy, Superintendent Water 
Works, Harrisburg, Pa.; Beekman C. Little, Superintendent 
Water Works, Rochester, N. Y.; James A. Locke, with New York 

Rapid Transit Commission, White Plains, N. Y.; Henry B. 
Machen, Assistant Engineer, Rapid Transit Commission, New 
- York City; H. Dallas McCabe, Superintendent Monessen Water 
Co., Monessen, Pa.; E. H. Nordendahl, Member Committee of 
20, National Board of Fire Underwriters, Brooklyn, N. Y.; Theo- 
dore W. Norcross, Hydrographic Aid in New England of United 
States Geological Survey, Medford, Mass.; Edward A. Northey, 
Chief Inspector with New England Bureau of United Inspection, 
Salem, Mass.; Geo. H. Palmer, Chief Engineer, Attleboro Pump- 
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ing Station, Attleboro, Mass.; Thomas T. Peirce, Superintendent 
and Treasurer, East Greenwich Water Supply Co., East Green- - 
wich, R. I.; Clarence DuBois Pollock, Assistant Engineer of 
Highways, Brooklyn, N. Y.; Alfred M. Quick, Chief Engineer, 
Baltimore Water Department, Baltimore, Md.; Arthur A. Reimer, 
Superintendent East Orange Water Department, East Orange, 
N. J.; John P. Reynolds, Jr., Mechanical Engineer with Depart- 
ment of Water Supply, New York City; Wm. M. Stone, Chairman 
of Water Board, Attleboro, Mass.; Jacob Thoma, with Depart- 
ment Water Supply, High Pressure Fire System, New York City; 
Ernest P. Whitten, Civil Engineer, Stewart Station, Pa.; Charles 
M. Woodward, Water Commissioner, West Springfield, Mass. 


For Associate. — W. H. Fitch, Eastern Manager, Walter Macleod 
& Co., New York City; Walter H. Van Winkle, General Manager, 
Water Works Equipment Company, New York City. 


By direction of the meeting, on motion of Mr. Fuller, the Secre- 
tary cast one ballot in favor of the applicants above named, and 
they were declared elected. ; 


STANDARD PIPE SPECIFICATIONS, 


The President announced the receipt of a communication in 
regard to Standard Specifications for Cast-Iron Pipe, which he 
called upon Mr. Sherman to read. The communication was as 
follows : 
New York City, August 30, 1905. 


Tar New Encianp Water Works AssociaTION, 
715 Tremont TEMPLE, Boston: 


Genilemen, — J. J. R. Croes, C. E., Chairman Committee on 
Standards of the American Water-Works Association, has ap- 
pointed a conference committee consisting of J. Waldo Smith, C. E., 
Theo. A. Leisen, C. E., with myself as chairman, and I write to 
Tequest that you appoint a committee of three to meet with us 
regarding standard pipe specifications. There will also be repre- 
sented American Testing Association and the Western Society 
of — to whom I am writing to-day with reference to the 
subject. 

Kindly let me hear from you at your early convenience and 


? 


Yours very truly, 
(Signed) Cuas. A. Hacue, 
Chairman. Conference Committee. 
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Mr. Coartes W. SHeRMAN. A number of years ago this 


. Association appointed a committee on standard specifications for 


cast-iron pipe, and after about a year’s work and extensive dis- 
cussion of preliminary specifications submitted by the committee, 
the committee finally reported a set of specifications which was 
adopted by the Association, and which has been used quite ex- 
tensively since that time, particularly in New England, with very 
good success, I think, by those members who have used it, — 
certainly by those in the large communities who have been buying 
pipe in sufficiently large quantities. There has been some feeling 
that we have done enough in this direction and that we should 
now lie on our oars. 

I think, however, it is desirable that we should be represented 
in this proposed conference, and that if, as many of us think, the 
specifications which we have already adopted are as good as can 
be prepared at this time, our committee should work to secure 
their acceptance by the other societies. If, on the other hand, 
these other societies can present satisfactory reasons why the 
specifications which have now been used for some three years 
should be modified, there is no doubt, I believe, that the Associa- 
tion would be glad to consider the suggested modification, and 
presumably would accept it on the report of an able committee. 

I would therefore make a motion, Mr. President, that Mr. 
Freeman C. Coffin, Mr. Dexter Brackett, and Mr. F. F. Forbes, 
who composed the original committee which draughted our specifi- 
cations now in force, be requested to act as a committee of confer- 
ence in meeting these other committees and discussing the question 
of standard ‘specifications for cast-iron pipe. _ I would say further 
that I have been able to talk this matter over to some extent with 
Messrs. Coffin and Brackett, and although they have, perhaps, 
done as much work in this direction as it is really proper for the 
Association to call on them to do, I think that they would be 
willing to give what time may be necessary to a conference of this 
kind, and would see that the Association’s standard is presented 
to these other committees, and at least consider the subject further 
and report back to the Association. 

The motion was adopted, and the President appointed the com- 
mittee as suggested by Mr. Sherman. 
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COURTESIES EXTENDED. 

The Secretary read the following letter from the Ryan-Parker 
Construction Company: 

“Tn connection with the annual convention of the Association 
to be held at New York City, in case any of the members are in- 
terested in the construction of retaining walls and brickwork, we 
would be pleased to extend to them an invitation to visit the con- 
tract we now have under way for the extension of Riverside Drive 
from One Hundred Thirty-Fifth Street north. The contract for 
this work, the cost of which is approximately $1 500 000, consists 
mainly of heavy concrete foundations and retaining walls with 
facings of finely dressed granite.” ~ 

On motion of Mr. Sherman it was voted that the Secretary be 
instructed to write to the Ryan-Parker Construction Company, 
and to the other companies from whom communications have been 
received extending courtesies to the members of the Association 
during the convention, expressing the thanks of the Association. 

The report of the Committee on Meter Rates was then taken 
up. In the absence of -ir. Coffin, chairman of the committee, 
Mr. Frank E. Merrill presented the report. In view of the fact 
that advance copies had been circulated it was deemed unneces- 
sary to read the report in full, and gentlemen were invited to 
proceed to discuss it. The discussion was opened by Mr. Clemens 
Herschel, who contributed a written paper which was read by 
Mr. Sherman. The other gentlemen who took -part in the dis- 
cussion were Messrs. Allen Hazen, Edward W. Bemis, Charles W. 
Sherman, Walter H. Richards, T. H. McKenzie, Hugh McLean, 
Frank L. Fuller, F. A. W. Davis, W. C. Hawley, Robert J. Thomas, 
and Frank C. Kimball. On motion of Mr. Sherman it was voted 
to accept the report and to continue the committee. 

The next matter on the program was the report of the Com- 
mittee on Private Fire Services. In the absence of Mr. F. H. 
Crandall, chairman of the committee, Mr. Thomas, a member of 
the committee, suggested that the matter be laid over until the 
paper on Fire-Service Meters, by Mr. E. V. French, had been 
presented, inasmuch as he understood that Mr. French’s paper 
would be on the lines which the committee had been endeavoring 
to work out. : 
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On motion of Mr. Sherman it was voted that the President 
appoint a nominating committee to bring in a list of nominations 
for officers for the ensuing year. The President subsequently 
appointed Messrs. Frank E. Merrill of Somerville, Allen Hazen of 
New York, Michael F. Collins of Lawrence, Edward L. Peene of 
Yonkers, N. Y., and F. EF. Bisbee of Auburn, Me. 

- At the afternoon session Mr. E. V. French, C. E., of Boston, 
presented a paper on “ Fire-Service Meters.”’ The discussion 
which followed, relating also to Mr. Wm. T. Sullivan’s paper on 
“Tests of Large Meters,”’ was participated in'by Messrs. Edward 
W. Bemis, Frank C. Kimball, -J. A. Tilden, William F. Sullivan, 
George A. Stacy, Lewis H. Nash, Robert J. Thomas, F. A. W. 
Davis, and Morris R. Sherrerd. At the conclusion of the discus- 
sion, on motion of Mr. W. C. Hawley, it was voted that the Com- 
mittee on Private Fire Services consider and report a method or 
methods by which the value of fire protection can be estimated; 
and on motion of Mr. George A. Stacy the committee was 
enlarged by the addition of Mr. George W. Batchelder and Mr. 
Hugh McLean. 

Adjourned. 

In the evening the party visited the New York Hippodrome. 


THURSDAY, SEPTEMBER 14. 


At the opening of Thursday-morning session the Secretary an- 
nounced that applications for membership had been received from 
the following-named persons, approved by the Executive Com- 
mittee: 

Richard Veale, Superintendent Water Department, Kearney, 
N. J.; J. Ralph Van Duyne, Assistant Superintendent Newark 
Water Department, Newark, N. J.; George E. McLaughlin, M.D., 
Bacteriologist, Jersey City, N. J.; Myron S. Falk, Consulting 
Engineer, New York City; Edward Nuebling, Draughtsman, Long 
Island City, N. Y.; L.M. Anderson, City Engineer, Grand Rapids, 
Mich.; G. Everett Hill, Civil and Sanitary Engineer, Orange, N. J.; 
Edward L. Walker, with the Aqueduct Commission, New York 
City; Samuel F. Thomson, employed on the additional water 
supply for New York City;- Orville J. Whitney, Superintendent 
Medford Water Works, Medford, Mass. 


On motion of Mr. King the Secretary was requested to cast 
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one ballot in favor of the applicants named, and he having done 


so they were declared elected members of the Association. 
The first matter on the program was the report of the Com- 


_ Mmittee on Uniformity of Hose and Hydrant Threads, presented 


by Mr. George A. Stacy, of Marlboro, chairman. The subject was 
discussed by F. M. Griswold and E. V. French. On motion of - 


“Mr. Frank C. Kimball it was voted that the report of the com- 


mittee be accepted and the standard recommended be adopted 
as the standard of the New England Water Works Association. 

On motion of Mr. Frank L. Fuller it was voted that the President 
appoint a committee of three to consider the subject of uniform- 
ity in the direction of opening hydrants and gate-valves, and 
of size and shape of hydrant and gate nuts. The President subse- 
quently appointed as a committee Frank L. Fuller, Frank C. 
Kimball, and Edward V. French. 

The convention was then addressed by Prof. W. P. Mason, of 
Troy, who read a paper on the “ Relation of Intensity of Typhoid 
Fever to Character of Water Carriage.”” Messrs. George A. Soper, 
F. A. W. Davis, M. N. Baker, George W. Wright, and George C. 
Whipple took part in the discussion. 

The next paper was by Mr. John F. J. Mulhall, of Boston, and 
was on the subject, “‘ Water Works Accounting.”’ The subject 
was further discussed by Mr. W. C. Hawley, Mr. A. A. Reimer, and 
Mr. Edward W. Bemis. 

Mr. W. B. Gerrish, of Oberlin, Ohio, then read a paper on “‘ The 
Water Softening Plant.at Oberlin, Ohio.” Mr. Frederick S. Hollis, 
Mr. George C. Whipple, and Mr. Robert S. Weston spoke on the 
subject. : 

The President announced that Mr. G. S. Hook had prepared 
a leaflet on the ‘“‘ Electric Pumping Station of the Schenectady 
Water Works, Rotterdam, N. Y.,” for distribution, and that he ; 
would like to say a few words on the subject. 

Mr. G.S. Hoox. I will not attempt to discuss the general sub- 
ject of electric pumping, because it is a large matter and deserves 
more time than can now be given to it. I would simply say that 
from the point of view of the fire-protection engineer, who is coming 
to the front so rapidly in these days, and also from the point of 
view of the water-works man, it seems that the question of 
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electric pumping will, according to the local conditions encoun- 
tered, be a question that will be up for solution in many caseg 
where economies will be derived from its use. 

The little leaflets which I ~wish to place in the hands of the 
Secretary for distribution to any of the members who desire to 
. learn our data on the matter, were gotten out for the information of 
the New York State Fire Chiefs’ Association, at the time they met 
in Schenectady last May, and it occurred to me that they might 
be of interest to members of this Association. Later on I expect 
that the question will become a very large one. The city of 
Schenectady places its total reliance on its electric company, and 
was probably the first city in the country to do so. Buffalo 
has followed suit, I understand, and has had electric pumps in 
operation about two months. Other places are considering the 
question, and I have been lately informed that the New York 
Auxiliary High-Pressure Fire Supply has let a contract for Brook- 
lyn, and contracts are pending for an equipment of emergency 
pumps in the highlands of Manhattan. Of course this opens up 
a question which is of rather more interest to the fire protection- 
ists than to water-works men, but these installations show the 
trend of practice. I have called attention to the matter hoping 
that it may lead to the presentation of some papers for discus- 
sion at future meetings of the Association. | 

Adjourned. 

The afternoon and evening were devoted to a trip by boat 
around New York Harbor and a visit to Coney Island. 

Fripay, SEPTEMBER 15, 1905. 
 hiliins for membership were presented from the following: 


F. O. Sinclair, engaged in general engineering, Burlington, Vt.; 
P. A. Maignen, designer of water-purifying plants, Philadelphia, 
Pa.; Weldon D. Griffin, Arlington, N. J., Assistant Superinten- 
dent, New York & New Jersey Water Co.; John E. Hill, Civil 
Engineer, Newark, N. J.; M. Otagawa, "Superintendent and 
Chief Engineer Water Works, Tokio, Japan; W. R. Scofield, 
Superintendent Matteawan Water Department, Fishkill Landing, 


- "These applications having been duly approved by the Executive 
Committee, the Secretary was directed to cast one ballot in favor 
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of the candidates, and he having done so, they were declared 
elected members of the Association. 

The announcement on the program for the morning session was 
“ Symposium on the Relation of Copper Sulphate to Water Supply 
Matters.” It was opened by Dr. George T. Moore, of Washington, 
with a statement of the general problem, with special reference 
to the use of copper sulphate as an algicide. Then Prof. W. P. 
Mason, of Troy, spoke on the use of copper sulphate to guard 
against typhoid fever epidemics coming from unfiltered surface 
water supplies. Other papers were read as follows: By Mr. D. D. 
Jackson, of Brooklyn, on the ‘‘ Destruction by Copper Sulphate of 
Typhoid Fever Germs ”; by Prof. Henry Kraemer, of Philadelphia 
(read by Dr. Newcomb), on “ Germicidal Properties of Metallic 
Copper”; by Prof. Herbert E. Smith, of New Haven, on “Toxico- 
logical Aspects of the Copper Sulphate Treatment ”’; by Mr. J. W. 
Ellms, of Cincinnati (read by Mr. G. C. Whipple), on ‘The Be- 
havior and Uses of Copper Sulphate in the Purification of Hard 
and Turbid Waters’; by Mr. George A. Johnson of Columbus, 
Ohio, on “‘ The Application of Copper Sulphate to the Effluents of 
Coarse Grained Sewage Filters”; by Mr. H. W. Clark, of Boston, 
on “Copper Sulphate in Connection with Water Filtration.” 

There was then a general discussion of the copper question, by 
Mr. X. H. Goodnough, of Boston; Mr. Karl F. Kellerman, of 
Washington; Mr. E. B. Phelps, of the Massachusetts Institute of 
Technology ; Mr. Robert S. Weston, of Boston; Dr. George A. Soper, 
of New York; Mr. Allen Hazen, of New York; Mr. G. A. Johnson, 
Mr. P. A. Maignen, Mr. G. C. Whipple, and Dr. E. L. Newcomb; 
and the gentleman who presented papers closed the discussion. 

On motion of Mr. Davis the thanks of the Association were 
extended to those gentlemen, not members, who had presented 
papers. 

At the opening of the evening session the following were elected 
active members: 


Lewis W. Dayton, Oyster Bay, L. I., Superintendent, Green 
Island Water Supply Co. and General Manager Nassau County 
Water Co.; W. D. Horne, Yonkers, N. Y., engaged in chemical 
work; Fred R. Betts, Assistant Engineer in charge of Surveys 
and Construction, Department of Water Supply, New York City. 
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On motion of Mr. Sherman, the thanks of the Association were 
extended to the New York Central & Hudson River Railroad Com. 
pariy and to its chief engineer, Mr. Wm. J. Wilgus, through whose 
courtesy a special train was tendered for the visit to the Croton 
dam, the next day; also to the New York Rapid Transit Com- 
pany mission for facilities afforded for inspecting the subway and 
power house, and to the Aqueduct Commission of New York. 
Mr. Sherman ‘added, “If it were proper, I should like also to move 
a vote of thanks to the committee in New York which has-s 
splendidly arranged for this our most successful as well as our 
largest convention. Since, however, they are all members of the 
Association I suppose that it is not proper for me to make that 
as a motion, but I want it to go on record that we all feel that’ we 
are just as much indebted to them as though we could pass them 
a vote of thanks.” [Applause.] 

Mr. H. K. Barrows, Civil Engineer, of Boston, delivered an 
address, illustrated by stereopticon, on “Some Features of Esti- 
mating Stream Flow in New England.” 

' Mr. G. C. Whipple, Civil Engineer, of New York, delivered an 


address, also illustrated by the stereopticon,on “The Water 


Supplies of the New York Metropolitan District and Vicinity, 
with Special Reference to their Purification.” 
Adjourned. 


SATURDAY, SEPTEMBER 16, 1905. 

A visit was made to the new Croton dam, Plate I, Fig. 1, a spe- 
cial train having been provided by courtesy of the New York 
Central & Hudson River Railroad Company for the transporta- 
tion from New York to Croton and return. Refreshments were 


served on the dam. 
A feature noted by many was the reproduction of the badge of 


the Association around the fountain below the dam, as shown 
in the accompanying view. (Plate I, Fig. 2.) 


EXnHIsits oF ASSOCIATES. 
The following associates made exhibits: 


Allis-Chalmers Co., Pumps. 
Barker Well Co., Well-drilling apparatus. 
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Fie. 2. Fountain BELOW New Croton Dam, 
, SEPTEMBER 16, 1905. 


Puate I, 
Fie. 1. New Croton Dam, SEPTEMBER 16, 1905. 
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Central Foundry Co., Universal pipe. 

Coffin Valve Co., Valves and hydrants. 

Fairbanks Co., Valves and hydrants. 

Fire & Water Engineering Co., Publications. 

Garlock Packing Co., Packings. 

Hays Mfg. Co., Brass goods. 

Hersey Mfg. Co., Meters. 

Jenkins Brothers, Pumps, valves, and packing. 

Kennedy Valve Co., Valves and hydrants. 

Lead Lined Iron Pipe Co., Lead lined iron pipe 

Macleod, Walter & Co.,_ Lights, lead furnaces, and heaters. 

H. Mueller Mfg. Co., Brass goods. 

Municipal News, Publications. 

National Meter Co., Meters. 

Neptune Meter Co., Meters. 

Pittsburg Meter Co., Meters. 

Rensselaer Mfg. Co., . Valves and hydrants. 

Ross Valve Co., Valves. : 

Smith, A. P., Mfg. Co., ‘Tapping machines, brass goods, 
and specialties. 

Thomson Meter Co., Meters. 

Union Water Meter ‘Co., Meters. 

Water Works Equipment Co., Tapping machines and detves 

Worthington, H. R., Pumps and meters. 

Wood, R. D., & Co., Pipe, hydrants, and valves. 


Frep. N. Wurrcoms, 
Chairman Exhibit Committee. 
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MEETINGS OF THE EXECUTIVE COMMITTEE. 
ATTLEBORO, Mass., June 28, 1905. 


Present: President George Bowers and George A. Stacy, James 
L. Tighe, Frank E. Merrill, Robert J. Thomas, Lewis M. Ban- 
croft,.and Willard Kent. 

Six applications are received and recommended for membership: 

viz.: 
Charles M. Bolton, Olympia, Wash.; Ralph Howard Garrison, 
Vineland, N. J.; Arthur N. French, Hyde Park, Mass.; Alexander . 
Macphail, Kingston, Ontario; Clyde Potts, New York City; 
George H. Felix, Reading, Pa. 

The President presents form of lease of aaidcilitins at Tre- 
mont Temple, for three years, at four hundred dollars per annum, 
recommended by sub-committee, whereupon it is voted: that . 
the same be approved and that the President and Secretary are 
authorized to execute the same on behalf of the Association. 

Mr. J. Waldo Smith, of the New York Committee on Annual 
Convention, very interestingly outlined the plans of the com- 
mittee in relation thereto, and after discussion the President 
announced that the date of the convention would be September 
13, 14, 15, and 16. 

Adjourned. 

Attest: Kent, Secretary. 


New York, September 13-15, 1905. 
The Executive Committee met from time to time during the 
convention and approved applications for membership, but 


transacted no other business. 
Wituarp Kent, Secretary. 
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Aveust Frets, member of the Lowell Water Board, died July 
3, 1905, as the result of an accident, having been thrown from the 
earriage while driving. 

Mr. Fels was born in: Dombirn, Switzerland, February 7, 1844. 
_ He came to this country about 1862. In 1864, he became superin- 
tendent of a woolen mill at Steventown, N. Y., and about a 
year later, of a similar mill at Paterson, N. J., where he remained 
until 1877, when he became agent of the Merrimack Woolen Mills 
at Lowell. 

In 1894 he was elected to the Lowell Water Board, and re- 
mained a member until his death. He is survived by a wife and 
five children. 

Mr. Fels was elected a member of the New England Water 
Works Association on September 13, 1899. 


Frank L. Fates, assistant engineer on the extension of the 
Cincinnati Water Works, died October 5, 1905, in Denver, Colo., 
where he had gone for his health. 

Mr. Fales was born in Milford, Mass., in 1865. He was a graduate 
of Harvard University in the class of 1888, after which he studied 
engineering in Switzerland and at the Lawrence Scientific School. 
He was for several years in the office of the Massachusetts Metro- 
politan Water Board, but had been since about 1900. with the 
commissioners of water works, Cincinnati, Ohio. 

He was a member of the Boston Society of Civil Engineers, and 
an associate member of the American Society of Civil Engineers. 
He was elected to membership in the New England Water Works 
Association on December 13, 1893. 


4 
7 
i 
a 
i} 
i 
4 
i 
ig 
H 
= 
a 


